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EXECUTIVE SUMMARY

This is Phase 2 of a project for the WashingtoneSbeepartment of
Transportation (WSDOT) that started in 2004 wité diojective of developing an
evaluation methodology and testing it on a groupvef advanced traveler information
systems (ATIS) projects. This phase applied tfuation methodology to a diverse
group of 16 intelligent transportation systems {Ip&jects that covered everything from
ITS planning to safety improvements. They werdagg by five of WSDOT’s six
regions, WSDOT Headquarters, and two local agencies

The evaluation approach used a structured interg@ipt that addressed the
following topics: project background, system feafijyrsystem operations, system
usefulness, public response, project managemetieasons learned. The interviews
were able to elicit the information needed to nketevaluation requirements. Minor
modifications to the script to account for specffioject components or attributes were
usually required. The process was relatively qaic#t efficient. Most interviews were
completed in less than one hour, and the intervigare conducted by telephone so no
travel time was necessary.

In addition to an evaluation of the methodologgiwidual evaluations on the 16
projects are included in this report. They inclbéekground and project description
information on each project, as well as detailetassions of technical and institutional
issues. The lessons learned fell into the follgnsix categories: maintenance; rural
development; project management; staff, trainindy support; customer response; and
planning and system data. The majority of thedesdearned fell into the area of project
management. The reason for this was that thegecpgavere not funded by the normal
WSDOT transportation planning and programming pssceTl herefore, funding and
project management staff were usually not adedogteevent budget overruns and
delays.

Many of these projects were implemented in thel l@n@as of the state. In
contrast to the urban areas of Washington, whe®epibjects have been implemented for

many years, these projects were often the firbetonplemented by WSDOT’s rural



Region offices. Unfamiliar communications equiptye&omputer hardware and
software, and purchasing and procurement proced@liresntributed to project delays.

On a positive note, subjective measures of custoesponse were favorable.

The report includes a discussion of the applicatibtine statewide ITS
architecture and ITS standards. Although moshe$é¢ projects were started before the
development of the statewide ITS architecture fifogect to develop the architecture is
one of the evaluated projects), these projects @sed on the principles of data sharing
and coordinated operations promoted by the ardhitec These projects also precede the
development of most of the national ITS standafd$CIP compliant field devices were

specified where available, and xml was used irdtheslopment of some Web pages.



ITS EVALUATION FRAMEWORK — PHASE 2

1: INTRODUCTION

This is Phase 2 of a project for the WashingtoneSbeepartment of
Transportation (WSDOT) that started in 2004 wité diojective of developing an
evaluation methodology and testing it on a groupwvef advanced traveler information
systems (ATIS) projects funded in FY 1999-2000teAthe development and
application of the evaluation methodolod\(S Evaluation Framework, WA-RD 606.1,
May 2005, published by the WSDOT), a review of ranmg WSDOT intelligent
transportation system (ITS) projects found 19 Haat been funded between FY 1998-
2002 that were still in need of evaluation. Distass with WSDOT project managers
indicated that only ten of these were completedraady for evaluation. Six projects not
included in the original review were added to thtese for a total of 16 projects to be
evaluated in this phase.

These projects were a diverse collection that aaererything from ITS
planning to communications to safety-related pitsje¢rom the review, it appeared
likely that all of them could be evaluated by usihg same methodology developed in
the framework project with minimal modification.h@ application of the methodology to
these Phase 2 projects would enable it to be btmel generalized to encompass other

types of projects.

1.1: The Federal Requirements

Evaluations of federally funded ITS projects amguieed as part of partnership
agreements between the U.S. Department of Traramor{USDOT) and local agencies
receiving the funds. Each agency agrees to proalmeal evaluation report funded from
project resources. The report must include twoomggrts: 1) a general, overall
assessment of the project and 2) two or more spesifiluation products/activities. In
addition, the report must contain an executive samm

The general overall assessment of the project mciside a discussion of “the
major benefits anticipated from achieving projezalg.” It should also address key

aspects of the project such as



report,

system and subsystem performance

resolution of institutional issues, especially #nassociated with contracting
procedures, liability, privacy, regulation, andeliéctual property
implications of achieving consistency with the daal ITS Architecture
consumer acceptance

life-cycle costs.

In addition to the general overall assessment compioof the local evaluation

two or more of the following evaluation guzts/activities must be undertaken:

Evaluate the institutional issues associated withewing cooperation among
public sector agencies and document how they wegscome. This is
suitable for evaluation of architectural products.

Provide a brief lessons learned report on the ieahand institutional issues
encountered in integrating ITS components.

Provide an evaluation report on the lessons leamethploying innovative
financing or procurement and/or public-private paring techniques.
Produce a lessons learned report on the experietttatenges, and
approaches used in achieving consistency with eteNal ITS Architecture
and regional architecture and/or implementatioil 8f standards. This is
suitable for evaluation of architectural projec®here regional ITS
architectures are developed, the USDOT reservesgiieto share them with
other locations as examples of good practice.

Produce a case study on the planning process asathieve integration into
an approved plan and program developed under amvade (statewide
and/or metropolitan) planning process that alsopim® with applicable state
air quality implementation plans. This is suitafdeevaluation of
architectural projects.

Provide the appropriate metropolitan planning pssagith data generated by
ITS technologies and services, and provide a repoplans or intentions for

archiving or using the data.



1.2: The Projects to Be Evaluated

This report collects and summarizes the individualuation reports for 16 ITS
projects deployed by the WSDOT and two other agendfakima County and the City
of Bellingham. As mentioned previously, the prégawere evaluated by using a
methodology that was developed in the Phase 1 atatuof five traveler information
projects. For data collection, that methodolodieseon structured interviews based on a
script designed to address a range of project dpaant issues. (A copy is included in
Appendix A.) The interviews were conducted bypélene between September 2006 and
March 2007. The participants were primarily proj@management and design staff from
the relevant agency'’s traffic engineering departmen

Each individual evaluation report includes the rezpi“general overall

assessment,” which addresses the key aspects pifdjeet. In addition, two evaluation
products/activities (out of a possible six) weresdm:

» Evaluate the institutional issues associated withewing cooperation among
public sector agencies and document how they wesecome. This is
suitable for evaluation of architectural products.

* Provide a brief lessons learned report on the ieahand institutional issues
encountered in integrating ITS components.

One other product/activity was selected for onggato

* Provide the appropriate metropolitan planning pseagith data generated by
ITS technologies and services, and provide a repoplans or intentions for

archiving or using the data.



2: REPORT ORGANIZATION

The report contains three main sections: an Etialu&ummary, Individual
Evaluation Reports, and Appendices.

The Evaluation Summary discusses the applicatiagheoframework
methodology to the 16 projects. It includes addhht lists the 16 projects included in
this evaluation and one that summarizes the ledsansed from each project. It also
compares the overall lessons learned with those the earlier ATIS project evaluation
and discusses the use of the framework methodatogyaluate this diverse group of
projects. A discussion of the use of the statewi@architecture and any ITS standards
is included.

The Individual Evaluation Reports provide the “geth@verall assessment” and
the specific evaluation products or activities sjpet by the FHWA agreement for each
of the 16 projects.

Appendix A contains a typical script that was tteeting point for the interview
scripts that were modified to fit each project. p&pdix B includes individual “lesson
write-ups” for each of the projects. These wergared by following a format supplied
by the ITS Joint Program Office (JPO) to simplifeir inclusion in a database
maintained by the JPO.



3: EVALUATION SUMMARY

3.1 Application of Framework Methodology

Table 1 lists the projects included in this evatugtand Figure 1 shows the
approximate locations of the projects. In conttaghe previous local evaluation report,
which evaluated five WSDOT traveler information jewis, this group of projects is a
diverse collection. They range from the developnoérat statewide ITS architecture to
corridor projects to spot safety improvements. ylilvere deployed by five of WSDOT'’s
six regions, WSDOT Headquarters, and two local eigsn They can be grouped under
the following application areas:

* Arterial Management Systems

* Freeway Management Systems

* Incident Management Systems

* Traveler Information

* Information Management

* Crash Prevention and Safety

* Road Weather Management

» Commercial Vehicle Operations.



Table 1. Projects Evaluated in This Report

Project Name Agency FFY Federal Aid No
1 StateW|d§ ITS Architecture and WSDOT — 2002 ITS-2002(042)
Communications Plan HQs
2. | Highway Performance Monitoring WSHDSST o 2002 ITS-2002(019)
Traveler Information System WSDOT —
3. Expansion NWR 2002 ITS-2002(037)
4. SR 821 Yakima Corridor Safety WSDOT — 19983 ITS-9853(001)
Improvements SCR
Yakima County Adverse Weather Yakima 2002 ITS-2002(019)
S. Operations (three projects) County 2003 ITS-2003(054)
2004 ITS-2004(054)
6. Tacorr_la Ir_1teragency CommunicationsWSDOT — 2002 ITS-2002(031)
Coordination OR
7. Port of Tacoma Trucker Notification | WSDOT — 2002 ITS-2002(039)
System OR
3. South Puget Sound Operational WSDOT — 2002 ITS-2002(030)
Improvements OR
9. | Spokane Regional Data Warehouse WSEgT o 2003 ITS-2003(026)
10. USZ Stevens Pass Variable Speed | WSDOT — 2003 ITS-2003(062)
Limit NCR
11. | 1-90 Wind Warning System WSI\?C?FI | 2003 ITS-2003(039)
12. Whatco_m Regional ITS Fiber Optic C!ty of 2001 ITS-2001(027)
Integration Bellingham
Spokane Regional Transportation, WSDOT-
13.1 Construction and Weather Website ER 2002 ITS-2002(018)
Alpowa Summit Winter Traveler WSDOT -
141 \nformation System SCR 2002 ITS-2002(032)

HQ = WSDOT Headquarters

NWR = WSDOT Northwest Region
SCR = WSDOT South Central Region
OR = WSDOT Olympic Region

ER = WSDOT Eastern Region

NCR = WSDOT North Central Region
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Figure 1. Project Locations

The framework methodology, developed by the Waghim&tate Transportation
Center (TRAC) in a previous ITS evaluation projess effectively applied to this group
of 16 projects. The structured interviews usedrgthat addressed the following seven
topics:

» project background

» system features

* system operations

e system usefulness

* public response

e project management

* lessons learned.

The structured interview process and the scripevadie to elicit the information

needed to meet the evaluation requirements. Mmaifications to the script to account



for specific project components or attributes weseally required. The process was
relatively quick and efficient. Most interviews mecompleted in less than one hour, and
interviews were conducted by telephone so no tréwe was necessary. Interviewees
were provided with the script in advance so thaythad the opportunity to provide
written responses or participate in the interviehwo project managers preferred to reply
with written responses, and brief, follow-up dissioss were conducted to clarify minor

points.

3.2 Lessons Learned Summary

The individual evaluation reports include backgmamd project description
information for each project, as well as detailestdssions of the technical and
institutional issues. Table 2 summarizes the les$éearned from each project. The
projects are grouped by the application areas mead previously. The evaluation
framework developed in the previous evaluation dsexicategories of lessons learned:

* Maintenance

* Rural Deployment

* Project Management

» Staff, Training and Support

* Customer Response.

The diversity of the Phase 2 projects and accompgrgssons learned required
the addition of two categories: Planning and Sydbata.

It is probably not surprising that the majorityle$sons learned and, therefore, the
majority of technical and institutional issues) fato the area of Project Management.
The reason is that the normal WSDOT transportgilanning and programming process
was not followed to obtain the funding for thesejgcts. Rather, all of these projects
were funded from ITS earmark funds appropriate€bggress. In fact, WSDOT does
not have a dedicated source of funding for ITSqutg of this type, so without an ITS
earmark appropriation, these projects would noehlzeen implemented. As a result,
cost estimates are often guesses, and in most tbesprojects are not assigned to a
design office or a construction office for thoseapés of deployment. Instead, this work

is usually done by traffic engineering personnsigrsed to a region or headquarters



traffic operations office. It is usually addedtbeir existing workload, and no personnel
are solely assigned to manage these projects. egoestly, project funding is usually
just barely adequate, and projects are frequeepthydd.

While ITS have been implemented in the urban ané&gashington for many
years, some of these Phase 2 projects were théTfBprojects implemented in rural
areas of the state. This often involved dealintpwnfamiliar communications
equipment, computer hardware, and software. Rrojaoagers also often had to deal
with unfamiliar environmental, historic preservatigpurchasing, and procurement
regulations. Frequently the projects involved viogkwith new partners who were
unfamiliar with the way that transportation progate implemented. Getting electrical
power and communications capability supplied todites of some rural projects required
ingenuity and expense. These issues had not athamgeh from the first evaluation.

It is probably not realistic to expect much chagthe lessons learned between
the previous evaluation and this one. As longragpts continue to be funded by ITS
earmarks, with all of their attendant uncertaintthe same problems remain likely to
occur.

On a positive note, Customer Response was anatkeirawhich there was little
change from the previous evaluation. Subjectivasuees of customer response were
favorable, and interviewees indicated that the ipuid#@nerally demands more and better

guality traveler information.



Table 2. Lessons Learned

LESSONS LEARNED

Architecture and Comm

Plan
Traveler Info System

Highway Performance
Expansion

Monitoring
Yakima Canyon

PLANNING

Time and resources should be devoted to “housekggpie.,
developing an ITS architecture, ITS plans, commations X
plans, and ITS implementation plan.

Statewide ITS architecture eases the burden ofatgus on
agencies with fewer resources.

Local working relationships can be utilized to gathnd
disseminate information.

Sometimes the best option to solve complex probisrtscreate
a committee or task force to implement changescanduct X
further, more detailed studies.

MAINTENANCE

Maintenance group participation contributes to ssstul X
implementation.

ATIS information enables maintenance organizattonserform
their tasks more efficiently and effectively.

RURAL DEVELOPMENT

Rural ATIS applications often involve remote looas that can
result in additional deployment and maintenancesee

ATIS information facilitates enhanced rural mairgroe and X
emergency capabilities.

System reliability is important for any informatisgistem that
provides crucial safety information.

Antiquated communications systems in rural areascease
connectivity issues.

10

Tacoma Interagency
South Puget Sound

Operations
Spokane Regional

Yakima County
Port of Tacoma
Spokane Data
Warehouse
Stevens Pass
Whatcom Fiber
Website
Alpowa Summit

Vantage

X | X | X | X




LESSONS LEARNED

Architecture and Comm

Plan

Highway Performance

Monitoring

Traveler Info System

Expansion

Yakima Canyon

Yakima County

Tacoma Interagency

Port of Tacoma

South Puget Sound

Operations

Spokane Data
Warehouse

Stevens Pass

Vantage

Whatcom Fiber

Spokane Regional

Website

Alpowa Summit

PROJECT MANAGEMENT

A dedicated project manager should be providecifigrcomplex
project to keep the project on schedule and wibhidget.

Adequate resources should be devoted to accon®lisbject.
Delays will occur if existing operations staff haweetake on work
that they will do as time permits.

Flexibility of the project scope allows for changgisitial plans
prove infeasible.

It is useful to install the maximum amount of condund fiber
that the budget will allow to enable other agentieaccess the
data or the addition of devices in the future.

The installation of fiber optic communications gyst results in
improvements in all aspects of communications:dased
bandwidth, reduced operating and maintenance carsds,
improved picture and data quality.

ITS installed prior to major roadway constructi@nde used to
mitigate construction impacts, but roadway desiged
construction personnel must use caution to avoidaggng the
fiber.

ITS projects and standard capital improvement ptejmay have
the same objectives. Planners and designers adedaware of
the agency’s capital construction program to avhiglication of
efforts.

The vendor selection process can affect scheduling,
implementation, and support.

11
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The use of products with proven performance aridbiity

records can help ensure the completion of a proje¢ime and X X

within budget.

The project proposal should include language atigwhe hiring X

of qualified contractors with special skills specib ITS.

The perspectives of system operators should bedaasl during X X X

project development.

Leveraging shared resources can produce benefitsnore cost-

effective manner. X X X X X X X X

Although shared resources can produce cost-bersgitsetimes

it is difficult to get equal treatment when onetper controls the X

resource.

For multi-agency projects, it is important to clgatefine the

roles and responsibilities of each agency and reake all parties X X X X X

are working toward the same objectives.

Matching one partner’'s needs to another partnersptementary X X X

capabilities can enhance cost effectiveness.

Many potential partners are often available to @eexpertise,

data, and funding to expand and improve a project. X X X X X X X

Assembling a system of off-the-shelf componentsiireg time

to research the products and a clear definitidmoef the system X X

should perform.

Project managers should review similar projectstber X

agencies for valuable lessons.

Obtaining permits from agencies concerned withuss® X

conservation or historic preservation can affeofguot schedule.

Contacts with the private sector can provide addli resources. X

12




LESSONS LEARNED

STAFF, TRAINING, AND SUPPORT

Vendor accessibility can affect system operations.

Agency staff who lack experience in ITS, commundara
systems design, or any other type of non-traditimaasportation
project may have difficulty with procurement andtadlation.

CUSTOMER RESPONSE

While feedback was not extensive, there was a dbase
travelers were using the new information and weppertive of
its availability.

Camera views provide valuable information to traveland
agency staff alike.

There was general DOT and other agency staff stifquor
additional ATIS devices and data archives.

SYSTEM DATA

Mechanisms must exist to allow users to easilyrdétes what
data are available and to provide access to thaisead a useful
level of detail.

Data collected for real-time management shoulddugemated,
filtered, and summarized into more widely used @anince
metrics.

The exchange of data between TMCs, and with otiead |
agencies, can result in better coordination ofdents, more
interaction because device control is shared, aathkess travel
information.

Getting data archive systems populated with dabdtén a
difficult task.

Architecture and Comm

Plan
Traveler Info System

Highway Performance
Expansion
Tacoma Interagency

Monitoring
South Puget Sound

Operations
Spokane Regional

Yakima Canyon
Yakima County
Port of Tacoma
Spokane Data
Warehouse
Stevens Pass
Whatcom Fiber
Website
Alpowa Summit

Vantage

X
X
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LESSONS LEARNED

Conducting focus group or usability testing on dwiée can

make it more user-friendly and appealing for nariiecal users.

14



3.3: Application of ITS Architecture and Standards

One of the projects included in this evaluationaleped a statewide ITS
architecture. The conceptual development of mbsteoprojects included in this report
occurred before the completion of Washington’s &f&hitecture. Several regional or
county-wide ITS architectures existed before théestide architecture, which was
developed primarily to prevent the rural areasefdtate in WSDOT’s North Central and
South Central regions from having to create thein.o A more comprehensive
discussion of this is included in the first indivad evaluation report (Section 4.1)

However, the project descriptions clearly show thase Phase 2 projects were
based on the principles of data sharing and coatelihoperations promoted by the
architecture, particularly with respect to the ghgof information between WSDOT and
the Washington State Patrol. Several projectsiuagbthe installation of fiber optic
cable to enable the sharing of data with transportand non-transportation agencies.
Enabling the sharing of video images from closedti television (CCTV) cameras was
a frequent goal, and the “consumers” of this videofire departments, ports, law
enforcement agencies, TV and radio stations, amgiblic via websites.

To demonstrate that the projects discussed irrépigrt conform to the
Washington State ITS architecture, the approprieeket packages from the 2006 state
ITS architecture are listed for each project. Magackages provide a deployment-
oriented way of describing the national ITS arattitee. A market package is essentially
a grouping of the physical ITS elements that aeglad to provide a particular ITS
service. For example, the Regional Traffic Contnalrket package provides the service
of regional traffic control. It includes the IT§w®@pment necessary for analyzing,
controlling, and optimizing area-wide traffic flowl.hese capabilities allow control of a
network signal system to be integrated with contfdreeway devices, with the goal of
providing the capability for real-time traffic adaye control. The market package also
specifies a data flow that indicates that trafotrol and information will be coordinated
with other traffic management systems. In sumpmaarket packages are the sum of the
equipment, data flows, and procedures necessanake an ITS project function as

desired. Listing the appropriate market packagesdch project is probably the most
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concise way of showing where the project infragtrreeand data flows fit into the
framework provided by the architecture.

These projects also precede the development of madisinal ITS standards.
NTCIP-compliant variable message signs were sgecfbr several of these projects.
RWIS installations also utilized the NTCIP standam@hd during the time span covered
by these projects, WSDOT was one of the first eartation to demonstrate that RWIS
data from equipment and software from two vendordccbe merged into a single
database. On some of the more recent projectswasiused in the development of Web

pages.
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4: INDIVIDUAL EVALUATION REPORTS

4.1: ITS Earmark Project: Statewide ITS Architecture and Communications Plan,
Federal Aid No. ITS-2002(042)

Background
The Transportation Equity Act for the 2Century (TEA-21) requires that all ITS

projects using federal funding must “conform” te tRational ITS Architecture and ITS
technical standards. The implementation of thfsusmd in Federal Highway
Administration (FHWA) Rule and Federal Transit Adwstration (FTA) Policy, which
took effect on April 8, 2001. A key requirementtbé new federal ITS regulations is the
development of a statewide ITS architecture. Aestale ITS architecture is defined as a
framework for ensuring institutional agreement gawhnical integration for the
implementation of ITS projects or groups of progect

Regional ITS architectures existed for the follogvarea when this project was

started:

» The greater Seattle metropolitan area, consistitgray, Kitsap, Pierce and
Snohomish counties. The Puget Sound Regional AqR&RC), the
metropolitan planning organization (MPO) for thisa, led the effort to
develop the architecture.

» Spokane County. The Spokane Regional Transpant@auncil, the MPO
for this area, led the effort.

* Clark County, which includes Vancouver, Washingtdinis effort was led by
the region’s MPO, the Southwest Washington Regidnahsportation
Council.

* Thurston County, which includes the Olympia aréaurston County abuts
Pierce’s County’s southern border and includesthghern Puget Sound
shoreline, which is not covered by the PSRC'’s glamefforts. This effort
was led by the region’s MPO, the Thurston Regidtiahning Council.

* Whatcom County, which is the county that abuts @aisasouthern border in
British Columbia. This effort was led by the regi@MPO, the Whatcom

Council of Governments.
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While these urban area ITS architectures providedagce for the majority of
Washington State’s ITS projects and expendituiieS,deployments were also being
planned for vast, rural areas of the state notrealvby these architectures. Systems to be
deployed included weigh-in-motion sensors instalid@re trucks carrying farm products
access state highways, road/weather informatidiostaon highways in areas where bad
weather often creates hazardous travel conditemms traveler information delivery
systems such as highway advisory radio (HAR) oialde message signs (VMS). These
needed to be covered by an ITS architecture inraadiee eligible to use federal funds.

These ITS applications also required substantianoanications infrastructure to
connect field devices to control centers and teroannect control centers. In addition,
the extensive rural deployments mentioned abowveined)innovative and often
expensive communications systems to make themiumcWWSDOT attempted to
partner with a private communications company shared resources project that would
have provided the private company with access t@@¥5 highway right-of-way in
return for statewide fiber optics communicationgatality. However, because of
changed conditions in the telecommunications inglugite project was terminated. This
development made it apparent that WSDOT needegkt@amine its ITS communications

needs and prepare a comprehensive communicatianghat could meet those needs.

Project Description

To accomplish these objectives, WSDOT hired a deasito develop a
statewide ITS architecture and regional ITS archites for WSDOT’s North Central
and South Central regions. The consultant wasaalked to develop a Statewide
Communications Plan to meet WSDOT future needsvie line communications. The
scope of work (SOW) for the project included thibofeing ITS architecture tasks:

* Review existing ITS architecture reports.

» Conduct workshops with regions and local agencies.

» Develop regional ITS architectures.

* Develop a statewide operational concept.

* Develop statewide ITS architecture diagrams.

* Prepare draft and final reports.
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The following Communications Plan tasks were listethe SOW:
* Review previous work.

» |dentify and interview stakeholders.

* Determine WSDOT enterprise communication requirgsien
» Determine center-to-center communications requirgme

* Determine center-to-field communications requiretaen

* Inventory existing communications infrastructure.

* Assess potential technologies.

» Develop and evaluate alternative concepts.

» Conduct stakeholder workshop.

* Prepare draft and final reports.

System Benefits and Usage
The WSDOT project manager indicated that all ofittes specified in the SOW

were completed. The project manager said that thetiStatewide ITS Architecture and
the Communications Plan were useful. WSDOT createbinplementation Task Force

to implement the recommendations in the final repor

Institutional and Technical Issues

The following, primarily institutional, issues asoduring the course of this

project:

* While it often isn’t possible to follow a well defd, sequential process when
building a statewide or regional ITS program, eually time and resources
should be devoted to “housekeeping,” i.e., develgpin ITS architecture,
ITS plan, communications plan, and ITS implemeantaplan. This helps to
determine whether the program is “on course” oremiions are necessary.

* Take a flexible approach to developing ITS architexs. MPOs led efforts to
develop ITS architectures in Washington State’snréreas in order to
comply with the federal requirements. These agenare responsible for
transportation planning and certifying compliandéhviederal regulations. In

the rural areas of the state, where ITS deploymametéess extensive and are
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primarily deployed on major (state) roadways, iswacessary for WSDOT
to lead the ITS architecture effort.

Look for ways to ease the burden of regulationagencies with fewer
resources. Having a statewide ITS architectupddne saved the cities,
counties, and regional transportation planning miggions (RTPOs) from
Washington State’s rural areas from having to déiay ITS projects until
many, individual ITS architecture efforts had beempleted. Incidentally,
there was no funding source for these local effedst would have been
necessary to use scarce project funds to develdpachitectures.

Utilize local working relationships when trying gather and disseminate
information. Coordinate with stakeholders earlg aften. WSDOT’s
regional offices were asked to host the ITS archute meetings and decide
which local agencies to invite. The regions usertlocal contacts to ensure
a good turnout at the stakeholder meetings. Tsies@holder meetings were
a good opportunity to gather information on ITSldgments planned by the
rural counties and smaller cities in the regions amood opportunity to do
some ITS outreach. Many agency personnel hae kttbwledge of the
national ITS program and the state’s extensivegdfdgram.

Sometimes the best option is to create a comnuottégsk force to study
things some more. Improving WSDOT statewide comigations and
solving all of the existing problems was a big tatkwas made bigger by a
change in the scope of work that expanded the stuthclude all of WSDOT
enterprise communications requirements rather it TS requirements.
The result of the study was a series of recommentathat required
organizational changes and a great deal of undlaifanding to implement.
An implementation task force was formed to carriytbe changes and
conduct further, more detailed studies. Sometitnats the best thing that

can be done to start to solve complex problems.
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4.2: ITS Earmark Project: Highway Performance Monitoring, Federal Aid Project
No. ITS-2002(019)

Background
Before implementation of this project, the WSDOieatly operated a successful

Archived Data User Service (ADUS) effort. The systtakes freeway operations data
that are collected as part of the Seattle areavigenanagement effort (the FLOW
system), generates an archive, and then analyeetath in that archive to produce a
large number of key performance measures used HYyOVSand other agencies.
However, this system was not Web accessible anldl emalyze only data that came
from WSDOT’s Northwest Region Traffic Managemenne (the Seattle area freeway
system).

This project proposed expanding the scope and dajeof this system in two
ways. First, the system would be expanded to dechther roadway data sources in
order to expand both the geographic scope of thteisyand the types of measures the
system could report. Second, the archive would/eé accessible so that users outside
of WSDOT could access the performance measuresibyg the Internet.

The project would take advantage of several oth8BDMT projects that were
under way at the time. It would construct a dasabsystem that would allow diverse
data to be collected at a central location, converse data into a set of consistent, usable
statistics, provide a mechanism for analyzing ambrting facility performance statistics
from those data sources, and provide access te fusamary measures via the Internet.

An additional goal of the project was to demonsttae concept of ITS archives
linked through geographic information systems (GIB)wvas designed to show how data
archives from disparate sources could be builta@mhected in an easily accessible,
easily used manner, so that data from those arslciveld be readily found and used by
transportation agency staff from around the state.

Project Description

The project created three, Internet accessiblerél@ed databases and linked
those databases through the spatial identifieregtio WSDOT’s GIS. The following
databases were created:

21



» CVISN truck tag database, which computes truckeiréimes between
CVISN tag reader locations
» Average Car Occupancy database, which tabulategpheufears of vehicle
occupancy counts from WSDOT’s Puget Sound area HD¥ system
* Summary FLOW database, which contains summarysstatifrom
WSDOT's Seattle area freeway management system.
Summary statistics that could be useful to a rarigSDOT staff were
developed from each of these databases. All thatsbases are accessible through an
on-line, map-based interface based on WSDOT's raagdinear reference system. The

URL is http://trac29.trac.washington.edu/trac/mapserver

Ar chitecture and Sandards

The following ITS architecture market packagesrapresented in this project:

» Traffic Forecast and Demand Management (ATMS 09)

e |ITS Date Mart (AD1)

» ITS Data Warehouse (AD2)

e ITS Virtual Data Warehouse (AD3).

While this project was under way, a metadata (“ddaut data,” or a general
description of the data stored within an architahpdard was being balloted by the
ASTM Archived Data User Services (ADUS) Committdéne intent of the metadata
standard is to help transportation agencies urateighe types of metadata they should
provide for ITS data archives so that more usedbeamade of these data resources, and
those uses will be less costly to implement.

The current prototype versions of the ITS dataimeshdeveloped by this project
lack robust metadata, although recent additiom&archive interface help this database
more closely resemble the level of metadata recamdedkfor ITS archives.

The software developed under this project was dgeel by following Open
Source principals. All of the software (sourceeamd executable code) as placed in the
public domain so that it can be used elsewhere ifitent is to spur the implementation
of ADUS and reduce the cost of ADUS development.
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System Usage and Benefits
The Statewide Archive is being used on a dailysa#il three initial ITS

archives have operated in a stable manner forayear.

Institutional and Technical Issues

This project was designed to remedy two major sleonings of most data

archives. Its success derived from keeping tHewviahg two items in mind:

1) The primary goal of every archive should beupport the traffic
management decisions that the ITS supplying the ala intended to
improve. The data collected for real-time manageraee often very fine-
grained. To derive meaningful performance stasstihey must be
aggregated, filtered, and summarized into more lyideed performance
metrics. Continued storage of performance met@csthen grow over time,
allowing the analysis of archived data to describe
» trends that are occurring in system performance
* the impacts of system management policies
» the success or failure of specific treatments appib make the

transportation system function more efficiently.

2) Mechanisms must exist to allow users to eagtgmnine what data are
available and to provide access to those datais¢fal level of detail.

* Realize that the usability of the database progrien determines how
useful the database is. As databases, and theaprsghat allow users to
manipulate them, become easier to use, fewer rexjforlata are

received because users are able to retrieve thdliEmhselves.

4.3: ITS Earmark Project: Traveler Information System Expansion, Federal Aid
No. ITS-2002(037)

Background
WSDOT currently operates two traffic managementersnTMCs) in the Puget

Sound area: one in the Seattle area (Shorelinepa@épproximately 30 miles south of
Seattle in the Tacoma area (Parkland). The TMEskmo in two WSDOT

administrative regions: the Seattle TMC is in thmtRwest Region, and the Tacoma
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TMC is in the Olympic Region. Because of this, R deployments in the area
between Seattle and Tacoma were not well aligridtis is primarily a result of the
methods used to deploy ITS, which usually involvauding the installation work in
conventional roadway projects. Because the roagn@gcts are not programmed with
ITS system coverage in mind, gaps in ITS deviceaye often occur. Many commute
trips cross the boundary between the regions (thg-Rierce County line is the
boundary), and there is a need for traveler infoionan this area. There is also a need
for devices to help both regions cooperatively mmmnd manage major incidents in this

area.

Project Description

The goal of this project was to connect the two Vi@8Degions and provide a
seamless advanced traveler information system (AfbIShe area between Seattle and
Tacoma. The project extended the fiber optic comoaiions backbone and added
freeway management system devices (vehicle detecamp meters, and surveillance
cameras) to cover a 3-mile gap in the southerngfdhe Northwest Region. The
Olympic Region used other funding to extend itefisystem 3 miles to the north so that
they both reached the county line, where they wenmected. Figure 2 shows the

locations of the two TMCs and the approximate raidtehe fiber.

Architecture and Sandards

This project clearly demonstrates the kind of dduaring and system connections
that the National ITS Architecture effort has triedoromote.

The following ITS architecture market packagesrapgesented in this project:

* Network Surveillance (ATMS 01)

» Traffic Information Dissemination (ATMS 06)

* Regional Traffic Control (ATMS 07)

» Traffic Incident Management Systems (ATMS 08).

NTCIP standards were used in the project. Xml uwsesl for Web applications.
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Figure 2. Traveler Information System Expansion

System Usage and Benefits

The following operations were integrated with tpisject:

* The two TMCs have direct access to each other's\C&imeras and
highway advisory radio systems. This has beenflidglp managing incidents

that have occurred in one region and affectedi¢raffthe other.
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The interconnection allows direct monitoring of gtatus of each TMC'’s
systems and quick information exchange during theagement of incidents.
Travel information is now seamless between theoregi The existing gap in
CCTV camera coverage has been filled. Loop detelztta from the two
regions can now be combined to provide travel tifbesross-region trips.
The major TV stations that show video images frammNorthwest Region’s
system can now also show video from the Olympicié&tég Tacoma area

cameras.

Comments of the interviewees suggest that evengosatisfied with the results

of this project. Both WSDOT regions, other agesa@molved in incident management,

the media, and the public have all received ben&tim this project.

I nstitutional and Technical Issues

The only problems experienced by the project marsagencerned the installation

of the fiber optic communications system. The QdwrRegion received complaints that

additional fiber should have been installed foufatuse.

Some lessons regarding fiber installation are Bovs:

The engineers assumed that the contractor wouldllitise fiber conduit by
plowing it into the ground rather than trenchingl @overing it. The
specifications were written to allow either methode used, and the winning
bidder chose the trenching method. (The winningreetor had recently had
a bad experience with the plowing method.) Therinewees recommended
writing specifications that were independent of ¢bastruction method
because there is no way for them to predict whiethod will cost the least.
Overall costs to provide a finished product neebg@onsidered. One
method may have cheaper conduit installation costismore expensive costs
to pull the fiber, resulting in a higher overallsto

The timing of an ITS installation may be crucidlhis project was completed
just prior to a major roadway construction projethe additional devices and
the integration of the two TMCs helped with traffr@anagement through the
construction zone. As-built plans showing the tmeaof the fiber conduit
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were used by the roadway construction contractavtdd damage to the
fiber.

4.4: ITS Earmark Project: SR 821 Yakima Corridor Communications Safety
Project, Federal Aid No. ITS-9853(001)

Background
SR 821 is a 25-mile long stretch of rural, two-lastate highway that winds

through a scenic canyon cut by the Yakima RiveZémtral Washington, east of the
Cascade Mountains. The roadway was selected asfdne first Highway Safety
Corridor project locations in the state becausiésaiccident history. Highway Safety
Corridor projects involve a multi-agency approaglapplying the “3 Es"—Education,
Enforcement and Engineering—to implement low-creadtit operations solutions to
safety problems.

A unique feature of the SR 821 corridor was thé& lafccommunications
infrastructure in the canyon. Land-line phone merwas available for the first 1 mile on
the north end of the corridor and for 5 miles om sbuth end. Only two establishments
existed within the central part of the corridordamly one of those had land-line phone
service that was provided by phone lines coming thee canyon rim. When accidents or
emergencies occurred (either highway accidente@eational accidents involving use
of the river), people were unable to call for heithout driving to either end of the
corridor. The drive to find a telephone would upemost of the injured person’s
“Golden Hour” (the first hour after a victim’s unjy during which, if he or she receives
assistance, chances of survival are greatly inethasThe few canyon residents (one
with telephone service and one without) also compthabout late night requests from
possible accident victims to use their phonesadidition, first responder emergency
crews were unable to communicate with each oth#resr dispatchers while in the
canyon, and WSDOT experienced dead spots in itsragncations.

The Highway Safety Corridor project recommendeditiseallation of motorist
aid call boxes every ¥ mile for 20 miles of thermr. The agencies that would be
responsible for responding to the calls and maiirigithe call boxes were concerned
about false alarms and vandalism. Another conaier was the slowly, but steadily,

improving commercial cellular phone coverage indbgidor.
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Project Description

The goal of this project was to improve safetyhie R 821 corridor by
improving communications. The project installe@full-matrix variable message signs
on I-82, which connects to SR 821 at either enéntable traffic to be diverted to or from
SR 821 depending on conditions. Six solar-poweseliijlar motorist aid call boxes
were also installed. Two of these are roadsidentsal) and the other four are located in
pullouts or recreation sites. The four call boixethe recreation sites are off of the main
road, so signs indicating the call boxes are postetthe roadside %2 mile in advance. A
new building and a 100-foot high tower were ingt@lbn Manastash Ridge to improve
WSDOT and WSP communications and to provide comaatioins for Kitt Com first
responders (Kittitas County fire and sheriff). Asnwer was also installed on Mt.
Baldy to eliminate dead spots in WSDOT's 800 MH#ioacoverage and to improve
microwave communications with the WSP. Funding alas provided to develop a
WSDOT Traffic Management Center at Union Gap (n&liima) to manage the corridor
devices and coordinate incident response in tleig.af his included radio equipment to
enable South Central Region’s radio dispatch te taler operation of North Central
Region’s radio dispatch outside of normal workimgifs in the summer (when the North

Central Region is not staffed 24/7). Figure 3 shthe project location.

Architecture and Sandards

This project clearly demonstrates the kind of dduaring and system connections
that the National ITS Architecture effort has triedoromote. The following ITS
architecture market packages are representedsiptbject:

» Traffic Information Dissemination (ATMS 06)

* Emergency Call-Taking and Dispatch (EM 01)

* Mayday and Alarm Support (EM 03).

NTCIP 1201 and 1203 were used for the project.
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Figure 3: SR 821 Yakima Corridor Communications Séety Project

System Usage and Benefits

Some of the users are satisfied with the systehe project reduced the number

of complaints from WSDOT Maintenance about 800 M&ldio dead spots.
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I nstitutional and Technical Issues

Although interviewees thought that it was essemtiddave dedicated project staff

if a complex project was going to stay on schedni@ within budget, the region was

unable to provide a dedicated project managerh yzerson is most important when

other agencies and public services are involved.

The following were the region’s suggestions fongs that it would do differently

if starting the project today:

Devote adequate resources to accomplish the prdpsays occurred
because existing operations staff had to take sigdend construction work
that they could only accomplish as time becameaviai.

For multi-agency projects, clearly define the raesl responsibilities of each
agency. This is especially important when workmith agencies that don’t
usually get involved in transportation projectsakd sure all parties are
working toward the same objectives.

Anticipate problems when agency staff lack expeein ITS,
communications systems design, or any other typmofitraditional
transportation project. Items such as VMS procam@nradio system
procurement, call box installation, and radio piteperty leases all presented
significant problems for inexperienced staff (adl\we many experienced
staff).

Having State Procurement Contracts in place ford@@pment such as
variable message signs was important in reducioggirtime delays and
simplifying the process.

Make sure that projects are developed with ownprahthe local level by
using input from those who will have to design,lthubperate, and maintain
the new systems.

Flexibility of the scope is important. This prdjeeas originally scoped to put
many call boxes through the corridor. When this @watermined to be
extremely expensive (because of communicationg®sand not as important

because of the increased availability of persoaklptiones, the flexibility in
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the Earmark to spend the money on communicatiansnfi@rgency service

providers was very helpful.

4.5: Yakima County ITS Earmark Projects
* Yakima County Adverse Weather Operations, FedeihNbo. ITS-2002(019)
* Yakima County Adverse Weather System, Federal AdINS-2003(054)
* Yakima County Adverse Weather Monitoring Systengd¥al Aid No. ITS-
2004(054)

Background
Yakima County, located in central Washington ondhstern slopes of the

Cascade Mountains, covers 4,268 square miles ands#y rural with an agriculture-
based economy. It experiences a full range of wegand its effects. Summer can be
very hot and arid, and winter can be very cold smalvy. The county’s location in the
foothills and the variable terrain can simultandppsoduce different weather and
roadway conditions at different locations in theiaty.

The county had no road and weather informationostat(RWIS). To monitor
road conditions, county road crews had to travédlreseounty making observations.
Because of staff limitations, rapid changes in dooas were missed. Unless local
residents submitted reports, isolated hazards s@reetimes not observed.

The county wanted to improve its ability to keepribadways passable in winter.
It was particularly concerned about the safetycbibsl buses using county roads during
that season. In addition, Yakima County is a magrcultural producer, and it is crucial
for producers to get their products to market. iiportant freight route is a narrow,
winding road between the Cowiche/Tieton Plateau®iRd.2 near Naches, which can be
treacherous during winter.

There were also problems with flash floods in therg), when snow was melting
in the mountains, and in summer, when rainstornssmed. The county had a few

stream gauges but no ability to predict when flomdse imminent.
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Project Description
The first phase of the project installed five RWIEhe data from these RWIS
were fed into the WSDOT server, which collects deden WSDOT's network of RWIS

in the area. The county also contracted with aglbant to provide hydrologic modeling
services for the Naches watershed in an attenymioide warning of flash floods that
could affect county roads. The next phase instdlhleee RWIS, which gave the County
a total of eight. The third phase installed an BWith a “first in the nation” infra-red
and laser-based sensor on the road between thel@Wieton plateau and SR 12 near
Naches (the Naches/Tieton Road). This sensagdstdi a VMS that will alert trucks to
the need for tire chains when the road is icy. C@TV camera on the RWIS is used to
confirm that the VMS is displaying the correct neegs

In addition, the county installed a server, indejsar from the WSDOT server, to
handle the data from its RWIS installations. Thés done to provide the county with a
more reliable system. Figure 4 shows the approanogations of the RWIS

installations.

Architecture and Sandards

The data sharing promoted by the ITS architectuspired the county to add its
RWIS data to the WSDOT RWIS server, thereby praygdidditional data to WSDOT
and allowing the county access to the WSDOT datee following ITS architecture
market packages are represented in this project:

* Network Surveillance (ATMS 01)

» Traffic Information Dissemination (ATMS 06)

* Road Weather Data Monitoring (MC 04)

* Weather Information Processing and Distribution (P4}

* Winter Maintenance (MC 06)

» Early Warning System (MC 07).

NTCIP standards were specified for the RWIS promgnets. This allowed some
integration between the RWIS purchased in the fiinstse and the RWIS purchased in
the next phase. The county used the state proemtezontract for RWIS, which was
held by SSI during the first phase and then by Migathe next phase.
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The experimental pavement sensor that was usée ils$t phase was not NTCIP

compliant, which prevented complete integratiowleein the two types of systems.

ST B RwIs (Road Weather Information System) /

Yakima Co

Figure 4. Yakima County Adverse Weather Operationgrojects (3 Phases)

System Usage and Benefits

The RWIS data are used by County Maintenance an@th Many others,
including the school district, sheriff's office, dtrucking companies, use the website to
get weather information. There are many complafritee system goes down, and there

are many requests for more coverage.

Institutional and Technical Issues

The hydrologic modeling consultant’s contract wasgontinued. This was the
first time that the consultant had tried to modhel ¢ast slope of the Cascade Mountains.
Its model had difficulty predicting when warm weathvould spill over the mountain
crest and cause snow to melt. It repeatedly predlitooding in three days, which didn’t

occur. The model also couldn’'t handle the frequemperature inversions that occurred
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in the area. The weakness was the weather pradictodel and not the flood prediction
model. In other areas, where the weather predictiodel works well, flood prediction
might be feasible. The County Flood Control Zénstrict, a partner on this project, is
still working with the consultant on other aspesftfiood forecasting.

The county assembled the pavement ice warningrayisyeusing off-the-shelf
components, and it was surprised at the time thatrequired to research equipment
availability and operation. County personnel tHaugey should have spent more time
meeting with vendors to define how the system shopkrate and how it would be
expected to perform. They also thought that mione should have been allocated for
inspection to make sure that the features workexkpscted.

County personnel thought that they didn’t plan adegly for system reliability.
This is particularly important for any informatisgstem that provides crucial
information. Some RWIS were installed in ruralesr&vith poor quality power. Poor
guality power can cause the RWIS to crash, requimaintenance personnel to make a
trip to the device. The installation of an unintgtible power supply to filter the power
has improved reliability a great deal.

The county looked at the RWIS system that WSDOTihsthlled to learn what it
wanted and what worked. For example, personneladehe WSDOT mountain pass
cameras and realized that the view wasn’t veryuisgmight. In order for the county’s
CCTV images to be useful to school officials trytegdecide whether to install chains on
school buses in the very early morning, a viewhefroad conditions was crucial, so the
county included illumination wherever it installedmeras.

Sharing data servers seemed like a good way totsageand money; however,
server problems during critical times would causeWSDOT server to lose the data
from the county RWIS but not the WSDOT RWIS. Thermty eventually purchased a
server to store its own data. When agencies stai@ment that drives crucial
applications, it probably is good practice to havetter of understanding or agreement
that specifies the respective expectations, dudied levels of service to be provided.
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4.6: ITS Earmark Project: Tacoma Interagency Comnunications Coordination
(Gravelly Lake to 49" St. Fiber Optic Cable Installation), Federal Aid No. ITS-
2002(031)

Background
WSDOT's Olympic Region has a network of surveillamameras and vehicle

detectors along I-5 in the Tacoma area. The imagdsiata from these devices reached
the Tacoma TMC via a combination of fiber opticlealanalog and digital microwave,
and telephone lines. While this system workedetlneere some inherent problems. The
analog microwave was subject to distortion causeidddement weather and vegetation
obscuring the microwave path. In addition, thetitons of the microwave system did
not allow for expansion, nor did it allow informati sharing with other agencies. The
disadvantages of using telephone lines were thehtyoservice fees and the dependency
upon an external agency. Expansion was also kihwi¢h the use of telephone lines.
Another problem with the existing communicationsteyn was that the portion of
the fiber optic cable that was shared with the Gftfacoma had reached capacity. This
system bottleneck prevented additional field devitem being installed and did not
allow WSDOT to share all of the traffic informatitimat it has with the City of Tacoma.
On a previous project, the Olympic Region instaleftber optics
communications system to link the field deviced-6rat the south end of the current
project to the TMC. The previous project did raiyever, link all of the existing
devices to the TMC, nor did it link all of the pot&l local agencies to the system. The
result was that not all of the existing microwawel éelephone communication links were
replaced with fiber, and WSDOT was not able to shigrtraffic data with some agencies

that were interested in it.

Project Description

This project provided an improved communication& fior WSDOT that
alleviated the problems associated with the culiekt It consisted of additional fiber
optic cable along I-5 and from the existing fibkmg I-5 to the headquarters of Pierce
Transit and WSDOT’s Tacoma area maintenance facift new fiber link was also
constructed that allowed WSDOT to remove the videgges from the City of Tacoma

fiber. These links allowed the Olympic Region tstdbute all current traffic
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information (mostly from I-5 and SR 16) directlyttee City of Tacoma, Pierce Transit,

WSDOT Maintenance, and the Washington State Patrol.
The final part of this project installed two CCT®meras on I-5 in the Tacoma

area. Figure 5 shows the approximate route ofiltlee and camera installations.
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Figure 5. Tacoma Interagency Communications Coordiation (Gravelly Lake to 49" St. Fiber Optic
Cable Installation)
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Ar chitecture and Sandards

This project demonstrates the kind of data shamdjsystem connections that the
National ITS Architecture effort has tried to pramo The following ITS architecture
market packages are represented in this project:

* Network Surveillance (ATMS 01)

» Traffic Information Dissemination (ATMS 06)

» Traffic Incident Management Systems (ATMS 08).

NTCIP standards were used for procurement of th€\C€ameras.

System Usage and Benefits

The Olympic Region TMC is no longer prevented frimistalling additional field
devices by communications constraints. Thereforgn manage additional roadway
sections and provide improved incident response dble to share regional traffic
information with other agencies. The Washingtasté&Patrol, City of Tacoma, and the
Tacoma Fire Department all have access to realtide® images and use them in their

daily operations. The public also has accessisarformation via the WSDOT web site.

Institutional and Technical Issues

There were problems obtaining a contractor thatquedified to install fiber optic
cable. Itis not possible to get a qualified caator if the contract documents are not
properly written. On a subsequent project, languags added to the special provisions
that allowed the selection of a more qualified cactor.

There are many options for communicating video @atd from field devices to a
TMC, but fiber optic cable appears to produce improents in all aspects of
communications: increased bandwidth, reduced dpgrahd maintenance costs, and
improved picture and data quality.

WSDOT worked with a local agency to share fibeiluntould get projects
funded to install its own fiber. That fiber shayidelayed this project because fiber
installation was not essential to the primary noissaf the other agency. However, that
delay was offset by the fact that sharing the fe@red money on interim
communications costs, which eventually allowed nfilrer to be installed.
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At the time of this project, one agency said thdidn’t want to be connected to
the fiber. WSDOT ended the fiber near that agdrutyput extra, coiled fiber in the
junction box. At a later time the agency requestelde connected to the fiber. WSDOT
is currently working to connect it, which will belatively inexpensive thanks to foresight

and the coiled fiber.

4.7: ITS Earmark Project: Port of Tacoma Trucker Notification System, Federal
Aid Project No. ITS-2002(039)

Background
The Port of Tacoma is a vital part of the econoifniyierce County. To sustain

the economic vitality of the port, it is criticdddt the transportation network into and out
of the port operate as efficiently as possible.

Three freeway interchanges on I-5 provide accefisetport. The most direct one
for southbound traffic is the Port of Tacoma Raaeérichange. Approximately 300 feet
from the southbound off-ramp intersection with Beet of Tacoma Road is a railroad
crossing. When long trains travel through the sirgg truck traffic backs up onto the
mainline of I-5, causing a safety problem. Thigjgct installed a system to monitor
gueues on the ramp and alert approaching trucksd@n alternative route.

WSDOT's Olympic Region has a network of CCTV camseaaad vehicle
detectors along I-5 through Tacoma. The Region TMEs these devices to monitor
traffic conditions in this corridor. Some of thigormation is shared with local agencies
and the public.

The existing communications network that servedeahsevices consisted of
microwave and telephone links, so it had limitedatality. This network limited
WSDOT's ability to share the information with loadencies. With the installation of a
fiber optics communications network, the traffitonmation could be disseminated

directly to the City of Tacoma, the Washington &taatrol, and other local agencies.

Project Description

There were several components to this project. aseto install a queue
detection system on the southbound I-5 off-ramitnéoPort of Tacoma Road. When a

gueue is detected on the ramp, a signal is sensign on I-5 in advance of the off-ramp
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to activate a set of flashing beacons. The sigisad truck traffic to use an alternative
route when the beacons are flashing.

The other components to this project were as fdlow

* An existing HAR at the Port of Tacoma Road interdewas upgraded to be
compatible with the equipment used at other WSD@RHites and with the
control software. This improves the ability of th®IC operators to use the
HAR to provide information to truckers in the vittin

« ACCTV was installed at the I-5/%4treet interchange, 1 mile north of the
Port of Tacoma Road interchange. This enable3M& operators to view
conditions on roads leading to the port.

» Fiber optic communications cable was installedrtk the existing and newly
installed ITS devices near the Port of Tacoma ¢oetkisting fiber to the south
of this project, thus linking the devices to thg@pic Region TMC. The
existing fiber network is shared by WSDOT and thiy 6f Tacoma,;
therefore, in addition to the camera images besémg  the WSDOT TMC,
they are also sent to the City of Tacoma Fire Gtatiear the port.

Architecture and Sandards

This project clearly demonstrates the kind of dduaring and system connections
that the National ITS Architecture effort has triecdoromote. The following ITS
architecture market packages are representedsiptoject:

* Network Surveillance (ATMS 01)

» Traffic Information Dissemination (ATMS 06).

NTCIP standards were used for the project.

System Usage and Benefits

The Port of Tacoma and trucking companies useitteovmages, congestion
information, and HAR messages to improve freighbility into and out of the port. The
Olympic Region TMC uses the integrated ITS systemmonitor and operate the freeway
system more efficiently. It is also able to shanea traffic information with other
agencies. The Washington State Patrol, City obire; and the Tacoma Fire
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Department have direct access to the real-time CEanvera images and use them in
their daily operations. The public also has actes$ke images to use in trip planning.

Figure 6 shows the approximate locations of thepmmmants installed on this

project.
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Figure 6. Port of Tacoma Trucker Notification Sysem

Institutional and Technical Issues
Working with local agencies to install fiber in thetreets was a challenge. It is

usually best to install fiber in agency right-ofyway using agency personnel or
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contractors. When that is not possible, it maybeth the effort to deal with partners to
get access to fiber. This situation is temporantyl WWSDOT can install fiber as part of
freeway reconstruction projects. However, becalugemight not happen for 10 years or
more, the project managers thought that the berntefiisers from developing the interim
system would be worth the effort.

Shortly after this project was completed, a railfo&er crossing was constructed
on Port of Tacoma road that eliminated traffic geleaused by trains. As a result, the
sign with flashing beacons was never used. Thisothstrates the need for ITS planners
and designers to be aware of the agency’s cagitatauction program and to look for

ways to for the two programs to complement eachkroth

4.8: ITS Earmark Project: South Puget Sound Opertons Improvements, Federal
Aid No. ITS-2002(030)

Background
Thurston County, Washington, is at the south endugfet Sound and is the

location of the state capitol of Olympia. Thurst@ounty and the surrounding region
have experienced large population increases oegudkt two decades. As a result, I-5,
which passes through the region, is now at or oapacity during the peak commute
periods. The result is more traffic incidents, evhiin turn, cause more congestion. In
addition, some areas along the corridor experiayeonditions during the winter,
which result in more accidents. WSDOT proposeitistall components of a freeway
management system along I-5 in Thurston Countsnfwrove traffic flow and to help
manage incidents.

Prior to this project, WSDOT’s Olympic Region haé\Ris on I-5 in the north
and south parts of Thurston County. However, &élok bf CCTV cameras and detector
stations on the freeway limited its ability to uee HARS to provide traveler
information, since the TMC could not confirm wheaffic congestion resulting from
traffic incidents was cleared, nor could it providermation on the length of the delays
that motorists would experience. The lack of ieadmonitoring and detection devices
also limited the ability of WSDOT to assist wittetmanagement of incidents in the

corridor.
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WSDOT also installed an RWIS station and HAR on8SR response to the high
rate of ice related accidents on this roadway. \WW$vorked with the Washington State
Patrol and the Thurston County Fire Departmenhtoesthe information provided by the
RWIS site.

The major obstacle to implementing a freeway mameage system in Thurston
County was the lack of a communications systematasinit the data to the TMC.
Leased telephone lines had been used previouslfhéexpense of using phone lines
with enough bandwidth to transmit video limited thenber of cameras that could be
installed. The Olympic Region needed a more cfist#ve way to provide ITS

communications in this corridor.

Project Description

This project installed a digital microwave systdrattlinked the WSDOT Traffic
Management Center (TMC), the Washington State Patithurston County, and the
Thurston County Emergency Response Center. Thu@bointy is working on a project
to expand its microwave communications system gjinout the region to improve
emergency services. WSDOT will use parts of thenty’s system for its link, which
will allow data to be shared between the WSDOT Tk, Washington State Patrol, and
local agencies in the county. The exchange ofié&lion made possible by this
communications link should improve the ability bétagencies to manage incidents and
emergency response in the county.

The project also installed two CCTV cameras orirl-the Olympia area and
installed a microwave link from the camera sitethdigital microwave system to get
the images to the TMC. The CCTV cameras werellpstat the Pacific Avenue
interchange and SR 101 interchange. These integelsaypically experience congestion
and incidents during peak commute periods.

The following agencies were involved in the praject

* Washington State Department of Transportation

* Thurston County Emergency Services

e Thurston County Communications Center (CAPCOM)

* Washington State Patrol
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* Thurston Regional Planning Council (MPO for the Gyt
Figure 7 shows the approximate locations of thepmmments installed for this

project.

Budd Inlet

Figure 7. South Puget Sound Operations Improvemest

Architecture and Sandards

This project clearly demonstrates the kind of dduaring and system connections
that the National ITS Architecture effort has triecdoromote. The following ITS
architecture market packages are representedsiptbject:

* Network Surveillance (ATMS 01)

» Traffic Information Dissemination (ATMS 06)

» Traffic Incident Management Systems (ATMS 08).
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NTCIP standards were used for the project. Thigept was covered by Thurston
County’s regional ITS architecture developed byTharston Regional Planning

Commission, the MPO for the county.

System Usage and Benefits

The CCTV cameras provide real-time traveler infdiorato the public. They
also make it possible to obtain visual verificatadriraffic conditions in the area before a
message is broadcast on the HAR. WSDOT, WSP,acuadl dgencies use the video to
assist with incident response. The system is bgebe following WSDOT Olympic
Region offices: TMC, Maintenance, and IncidentfRese. The WSP, Thurston County
Emergency Services, the public, and a local rai@iton also use it. It is available
around the clock and is operated and maintainea8{pOT.

The interviewees thought that the system had negatations and resulted in
improved incident detection, verification, and resge. It had also facilitated data
sharing with local agencies and improved freewasrafons.

The Olympic Region’s long-term plans for this cdai include the installation of
a fiber optic communications system and five mo@&T®¥ cameras on I-5. These plans

agree with feedback from the public requesting noaraeras in the corridor.

Institutional and Technical Issues

The digital microwave product used for this projeets new on the market and
did not perform as expected. The problems wenectad, but the project was delayed
and additional cost was incurred. Project desgyaad managers should recognize that
using products with proven performance and religtriécords is the best way to ensure
the completion of the project on time and withirdget. Experiments with new products
should be conducted in small test deployments paasof research projects.

4.9: ITS Earmark Project: Spokane Regional Data Vdrehouse, Federal Aid No.
ITS-2003(026)

Background
The Spokane Regional Traffic Management Center (8&)Twas created as a

regional partnership to provide area-wide ITS cagerduring peak travel periods, to
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monitor and respond to incidents, and to share det@ SRTMC was formed by an
inter-local agreement between the City of Spok&ity, of Spokane Valley, Spokane
County, Spokane Regional Transportation Councibk@pe Transit Authority, and
WSDOT's Eastern Region.

Collected and stored traffic and transportatioradetd been held by the
respective agencies that generated the data. pfdasice made it difficult to share data.
Researchers, transportation engineers, plannetgharpublic experienced difficulty in
accessing data that should have been simple ttobta

By using the SRTMC as an information and commuriooathub, each
jurisdiction can maintain its own operations systeriach is networked with the others
and can have interoperability. The SRTMC hardveare software enable real-time
monitoring at both the SRTMC as well as at the apens offices of each agency.

The cost of designing and deploying transportagipplications such as a regional
travel information website or a regional traffic magement system can be significantly
reduced by having a regional data warehouse. \Witthe warehouse, these applications

need to include connections to each agency’s sepdasabases.

Project Description

The six agencies that formed the SRTMC are usiftvace supplied by a vendor
to operate their freeway management and trafficadigystems. The software vendor
also supplies a data management and archivingnsystewn as the Performance
Management System, or PeMS. This project purchasddnstalled PeMS at the
SRTMC. It uses an Oracle database and can ha@@ldd&a stations.

At this time, the system contains data from racdectors that cover
approximately 20 miles of 1-90 through the CitySygokane. The database contains

speed, volume, and lane occupancy data.

Ar chitecture and Sandards

The Spokane regional ITS architecture and ITS Implatation Plan were
developed in May 2000,given a minor update in 2090, and completely updated in
March 2007. The ITS architecture reflects the stagding regional interest in
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cooperatively managing transportation and sharatg.dThis project is one step toward
implementing the vision reflected in the ITS arehitre.

The following ITS architecture market packagesrapresented in this project:

» Traffic Forecast and Demand Management (ATMS 09)

e |ITS Data Mart (AD1)

* ITS Data Warehouse (AD2).

PeMS was designed to use any and all ITS stantlaatisvere available at the
time. Here is what the PeMS user manual says atantiards:

PeMS conforms to ASTM E2259, Standard Guide fohiiag and Retrieving
ITS-Generated Data, by following these Archivedddser Services (ADUS) themes:

» Always store the raw (flow, occupancy and speeth.da

* Document the processing of the data (filteringaclag, etc.).

» Tell users the characteristics of the displayed ¢at'truth in data" statement

that makes it clear the data have been processed).

System Usage and Benefits

The system provides data that are currently usedeict the effects of
construction closures. It is also used to proWideway performance measures for the
Spokane area as reported in the WSDOT Grey Notelaoguarterly performance report
WSDOT issues to the governor and legislature. Sfekane Regional Transportation
Council (the MPO for the area) uses the data fadehoalibration.

The system flags bad data and indicates the rdhabthe data are bad. It tells
how it calculated replacement data.

However, the system does not completely meet tiggnat objectives. At this
time, it only handles freeway data. No arteriafftc signal data are in the system.
While the system can archive raw arterial sign&h didcannot provide summary
statistics. A PeMS module to do this is under tgwment. Local agencies that operate
arterial roadways are not getting much out of §stesn at this time. Also, now that the
data are archived and bad data are being flaggetg agencies are not happy with the

data that some detectors are providing.
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There have been problems in training agency staibe the system. The system
is complex, and users often forget the steps napess produce a report if more than a
few days elapse between user sessions.

The SRTMC analyzed the costs and benefits assdaaatk a proprietary system
and decided to purchase it. The system purchaasdw existing system, already in use
in other areas, so the buyers were aware of teagitis and weaknesses. The fact that
the system could be deployed almost immediatesr airchase was of primary
importance. Probably because this was an off-tied-system, it has proved to be very
robust, and the vendor has been very responsive.

However, the operators are still a little concerabdut having purchased a
proprietary system. They realize that the abtbtgxpand or modify the system is
limited because funding must be found to hire tedor to do these tasks. They have a
yearly maintenance contract at this time. Theycareently participating with the
consultant to add data stations and routes intsytsiem. So far, they think that they

made the correct decision.

4.10: ITS Earmark Project: US 2 Stevens Pass Vable Speed Limit System,
Federal Aid No. ITS-2003(062)

Background
US 2 is an east/west highway in central Washin&tate that traverses the

Cascade Mountains at Stevens Pass. The route isfamly three year-round routes
linking central Washington to the urban areas amtspf western Washington.
Approximately 2,700 vehicles per day cross the pagsnter and 4,700 in mid-summer.
Stevens Pass is located between the City of Leawehyon the east side of the
Cascade Mountains, and Everett on the west. Ewagbn of the summit of the Pass is
4,061 feet, and a popular ski area is located th€angestion caused by vehicles looking
for parking and pedestrians crossing the roadwaygtess the ski area cause safety
problems. A 2-mile long segment of this corridasibeen identified as a high accident
corridor, primarily because of accidents that oacuter snowy or icy conditions.
Although traffic volumes are low in comparison tamy parts of the state
highway system, this corridor is recognized asghi#iay of National Significance

(HNS) and is therefore classified as an HNS rodtee significance comes from its
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critical importance to the economy of central Waghon State, since it is a key cross-

mountain transportation link.

Project Description

Various law enforcement agencies expressed cong@SDOT over the
number of speeding vehicles using the highway mtevi As mentioned, this corridor
experienced a disproportionate number of accidemder snowy or icy conditions.
WSDOT proposed this project to reduce the numbspeéding vehicles and accidents
on this roadway in winter.

This project uses VMS and variable speed limit (YSigns to inform motorists
of regulatory speed limits based on road conditiofise project installed one full-matrix
VMS and eight variable speed limit signs along aril¢ section of US 2. Two,
existing, full-matrix VMS were incorporated intoetlsystem. A communications system
that used a combination of microwave and fiber inatalled to communicate with the
signs. Static signs indicating that the roadway &a enforceable variable speed limit
were installed in both directions at the entrariodbe roadway section.

Speed limits are determined by assessing visilaliy pavement conditions. The
maximum speed is 60 mph, and the speed limit dseseia 10 mph increments to a
minimum of 30 mph, when all vehicles, except thag#é 4-wheel drive, are required to
install chains. (See Table 3 for a detailed breakdof criteria for determining the speed
limit.)

Figure 8 shows the approximate location of the comepts installed on this

project.

Architecture and Sandards

The following ITS architecture market packagesrapresented in this project:
» Traffic Information Dissemination (ATMS 06)

* Speed Monitoring (ATMS 19).

The VMS installed as part of this project were NPF@bmpliant.
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Table 3. Stevens Pass Variable Speed Limit Referexc

Speed Traction Pavement
Limit Requirements Conditions Visibility
. [y
60 None Dry or Bare/We {Good: Clear>0.5
Miles
Light Snow, :
50 Traction Advisory| Slush, or Ice in Moderatg.
Fog<0.2 Miles
Places
Traction Tires Comp. Snow/lce, Poor: Blowing
40 Required Deep Slush, Snow<0.1 Miles
9 Shallow Water ’
. : Severe Freezing
Chams Required ARain, Deep Snoy Poor: Blowing
30 | Vehicles Except 4 . :
: Slush or Stadingl Snow<0.1 Miles
Wheel Drive
Water
Use this speed for severe conditigns
as requested by crews on the scepe.
Emergencies or  [Confirm with Supv., when availab
25 |Extreme ConditiongPoorest possible road conditions.
Only Conditions should be well docu-
mented. Return to higher speed
limit as soon as possible.

As of 9/29/2006

Note: Traffic speeds may differ eastbound and bestd if traffic conditions differ.

The speed limit may be lowered in the case ofitrafillisions and incidents that block the highvaay
portions of the travel lanes. Set the speed limged on guidance provided by the supervisor osdaere

and WSP.
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Figure 8. US 2 Stevens Pass Variable Speed Limigs$em

System Usage and Benefits

The interviewees indicated that the system is gsedral times a week. For most
of the winter, the speed limit is reduced to 50 mphuring the first year of operation,
WSDOT personnel set speed limits. Traffic engiaegithe Traffic Management Center
and the WSDOT Maintenance Supervisor for Steves Resle the decision. The
Washington State Patrol (WSP) requested an opptyrtionparticipate in the setting of
the reduced speed limits, and WSDOT has agreedaiminate with the WSP in the
second year of operation. The WSP would like nfil@sability in setting speed limits;
for example, by reducing speeds in 5-mph incrementeducing speeds only in the
roadway section where adverse conditions exisnatbdhroughout the entire corridor.

While the interviewees thought that the systemrhesits objectives, the system
has not been operating long enough for an accaleadysis to be conducted. They
mentioned that additional VSL signs are needecerd lare currently long distances

between some of the signs. Additional signs wauévide the flexibility that WSP
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would like to set the speed limit to reflect locahditions rather than having to set them

on the basis of the worst conditions in the comjiadhich may be 10 or more miles away.

Institutional and Technical Issues

US 2 is listed as a historic highway. It passesugh a very scenic area,
particularly in the winter when the mountains arevg covered and in the fall when the
leaves on the trees turn color. It passes thrthughWenatchee National Forest, so
permits from the U.S. Forest Service are needenhfprovements to the highway. In
addition, because it is a historic highway, perraits needed from the State Office of
Archeology and Historic Preservation. Not enougtetwas built into the schedule to
consult with these agencies and obtain permits tleem.

Two technical integration issues were encounterethis project. The first
involved getting access to unused, privately onsm@dmunications conduit in the
project area. Despite many attempts to contaatdhect people at the communications
companies that owned the fiber, the connectiong wet made. WSDOT installed the
fiber for this project.

The other integration issue involved the use of $eftware packages for VMS
control. The existing signs are on one system t@@dew signs on another. At this
time, the two systems have not been integratethesdMC operators must remember to

use both when operating the system.

4.11: ITS Earmark Project: 1-90 Truck/Wind Warnin g System, Federal Aid No.
ITS-2003(039)

Background
I-90 is the only east/west Interstate highway inst\fiagton. It crosses the

Columbia River at Vantage in central Washingtondpost 137-139). At this location,
the average daily traffic count is 13,000 vehigesday, 22 percent of which are trucks.
The Vantage Bridge is frequently subjected to vegy cross-winds. These winds can
make it difficult for large trucks and recreationahicles to safely traverse the span.
Additionally, trucks approaching the bridge frone ast (westbound) must
negotiate a sweeping curve onto the bridge atndeoéa long downhill grade. The
speed limit for trucks on 1-90 at this locatior6id mph; however, the curve advisory
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speed is 50 mph. Trucks regularly overturn at¢hive, often closing 1-90 in both
directions for extended periods.

There is also an interchange with ramps to/from28Rhat merge at the curve,
adding to the complexity of driver decisions astluication. This combination of
contributing factors makes the accident historhest location worse. As a result of the
number and severity of accidents that occur hei@D@T has identified the site as a
high accident location.

The roadway has been signed with static signs:rohey 50 mph advisory

speeds, and signs warning of severe side winds.

Project Description

Two systems were installed at this location. Oaens truckers who are traveling
too fast for conditions, and it is expected to @laccidents at the curve. It consists of
loop detectors to measure vehicle speeds and a-pleetric detector to classify vehicles.
A VMS was installed before the 50 mph curve attibtom of the steep, downhill
section for westbound traffic. When the systenecdksta truck that is traveling over 55
mph, a message is displayed on the VMS warningrtivk that the advisory speed for
this section is 50 mph.

The other system is a real-time, high wind warrggsiem. It consists of an
RWIS with an anemometer to measure wind speeds Syfstem uses the same VMS
installed for downhill truck warning. Two additidndMS were also installed; one for
eastbound traffic on I-90 and the other for trafficthe SR 26 on-ramp to I-90. When
gusts of 45 mph or sustained winds of 35 mph atectied, high wind warning messages
are displayed on these two VMS, as well as onwistbound one that displays the truck
speed warning. A ranking of message display pyitvas been developed. This system
is expected to reduce truck and recreational velaictidents on the bridge.

A combination of microwave and fiber provides conmications to the systems.

Figure 9 shows the approximate locations of thepmmments installed for this
project.
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Figure 9. 1-90 Truck/Wind Warning System

Ar chitecture and Sandards

The following ITS architecture market packagesrapresented in this project:
* Network Surveillance (ATMS 01)

» Traffic Information Dissemination (ATMS 06)

* Speed Monitoring (ATMS 19)

* Road Weather Data Collection (MC 03)

* Weather Information Processing and Distribution (4.

The VMS installed as part of this project were NP@bmpliant.
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System Usage and Benefits

During initial operation, an estimated 90 percdritucks triggered the truck
speed warning system. Video taken by WSDOT shawek$ applying their brakes
(indicated by brake lights) when a speed messagalisplayed on the VMS.

At the time of the evaluation interview, the simmot experienced high winds,
so there were no usage data for the wind warnistgsy.

The interviewees indicated that the system maidfatk original objectives, and
all parties were satisfied with the system.

I nstitutional and Technical Issues

No institutional or jurisdictional issues involvedtside agencies because the
project was deployed completely on state highwayeuWSDOT control. WSDOT
communications systems were used for communicataamd WSDOT operates and
maintains the entire system.

However, there were some technical integrationeisstAn off-the-shelf system
was available and would have been easier to depldyt was too expensive for the
project budget. Instead, WSDOT purchased the systanponents from different
vendors and integrated the system. The integrétiam consisted of personnel from ITS
Maintenance, Information Technology (IT), and Ra@mmmunications. There were no
assurances that these components were going totagether. The interviewees thought
that the key to getting this system to work properds the teamwork that existed among
the personnel assigned to the project. There m@ia-house, jurisdictional disputes,
and all personnel joined together to make the systerk. Also, there was good
technical assistance from the two main product eqspand good cooperation between
the two.

The interviewees indicated that the team is satisivith the choice to assemble a
system from individual components and perform §fstesn integration because they now

have a good understanding of how the system works.
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4.12: ITS Earmark Project: Whatcom Regional ITS Fber Optic Integration,
Federal Aid No. ITS-2001(027)

Background
Bellingham is a city in Whatcom County in northvwerst Washington State. It is

located approximately 90 miles north of Seattle 2daniles south of the USA/Canada
border. The city’s arterial street system comgresgproximately 75 miles of arterial
streets and 105 intersections. The city is divigeaalf by I-5, and three additional state
highways (SR 11, SR 539 and SR 542) help transpgivnal traffic into and out of the
city. In addition, inter-local agreements are ently in place with Whatcom County, the
City of Ferndale, and the City of Linden to allowlBhgham to operate and maintain
traffic signal systems in those communities.

One of the technologies that Bellingham implemeimet®97 to help maintain
the capacity of the arterial street system is woit of CCTV cameras and a series of
vehicle detectors embedded in the roadways to moméffic volumes along heavily
traveled corridors. Real-time video and data emesimitted via fiber optic cable to the
TMC located in Bellingham’s City Hall.

WSDOT has installed freeway management system coems on I-5 through
Bellingham. These include vehicle detectors, C&a¥heras, HAR, and VMS. A TMC
has been installed in WSDOT’s maintenance fadtitgellingham.

As roadway congestion degrades safety and effigjeamoergency response
times, and air quality, it is necessary to manamggestion on a regional level. To do
this, it is necessary to share resources acrosewntpeundaries. The City of Bellingham
has taken the first step in this direction by pasthg the equipment necessary to expand
its fiber optic network. The city now owns a fusisplicer and has trained staff available
to pull new cable and install equipment at the e&nids. Inter-local agreements are
currently in place with the Port of Bellingham anhatcom County to participate in a
joint venture to construct a multi-jurisdiction@ér optic network to facilitate
countywide transmission of video and data. Addiicagreements will be developed for

other agencies as data become available.

Project Description

This project accomplished the following tasks:
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» Expanded a modest collection of fiber links inteyatem of over 37 miles of
fiber that runs throughout the city.

» Upgraded a closed-loop, master controller-baséfictsagnal system to a
central signal management system that communig&esserver over the
fiber network to signal controllers in the fiel&orty new signal controllers
were installed. A workstation tied directly to therver was installed at the
WSDOT TMC so both agencies can share, monitoryrewvide signal timing.

 Two CCTV cameras with no management software weparaed into a
system for the management of over 35 cameras cayvaeways, major
arterials, downtown crime monitoring, and wateatneent facility security.

The project partners were as follows:

* The Whatcom Transit Authority participated in tiiading of traffic signal
upgrades to allow the deployment of transit sigmedrity.

* WSDOT participated in the funding of improvemertghe intersections that
are under WSDOT control and the integration oftihe TMCs.

» The Bellingham School District participated in thetallation of fiber to
serve its facilities.

* The Port of Bellingham participated in the instidla of fiber to serve port
facilities.

City traffic engineering personnel use the syste@CSI'V cameras to monitor city
arterials and are able to use the signal managesyst&m to adjust traffic signal timing.
Water treatment facility operators monitor the seggwf their facility by using the
CCTV cameras. Police officers use the system toitmoand record downtown crime
prevention cameras. WSDOT engineers can mongoastiming, and their freeway
CCTV cameras and the camera images are sent WSBOT Northwest Region TMC

in the Seattle area.

Architecture and Sandards

This project was covered by the regional ITS aeditre that was prepared for
Whatcom County by the Whatcom Council of Governreerithe number of partners that

share video, data, and traffic signal control destiate that this project conforms to the

56



regional and national ITS architectures and pra/ate example of the kind of
information flows that the ITS architecture procesdesigned to promote. The
following ITS architecture market packages areesented in this project:

* Network Surveillance (ATMS 01)

» Surface Street Control (ATMS 03)

* Regional Traffic Control (ATMS 07).

NTCIP standards were employed for the traffic sigmal CCTV camera

installations.

System Usage and Benefits

The interviewees indicated that all parties aresBatl that the system meets the
original objectives of the project. The systermisontinual operation, and City Traffic
Engineering and Communications personnel operateraintain the system. The city’s
project manager said that the biggest strengtheoptoject was that it enabled the city to
complete its fiber network, interconnect and upgrisl signal system, and complete its
CCTV camera system at one time with one projetaff ttention can now be focused
on operating and improving the system.

The only comments from the public concerning threteasy come from the grade

school kids who tour the TMC each year who thirdt the system is “cool.”

I nstitutional and Technical Issues

This project is a great example of what can be ddmen a lead agency is able to
think and act regionally. Additional time was iaily spent to develop a project that
would incorporate the goals of many partners. t8ad ITS components and traffic
signals were integrated into a fiber network, aaeg traffic signal system, and a system
of CCTV cameras. This integration of infrastruetprepares the agencies for integrated,
regional operations.
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4.13: ITS Earmark Project: Spokane Regional Tranportation, Construction and
Weather Website, Federal Aid No. ITS-2002(018)

Background
The Spokane Regional Traffic Management Center (8&)Twas created as a

regional partnership to provide area-wide ITS cagerduring peak travel periods, to
monitor and respond to incidents, and to share det@ SRTMC was formed by an
inter-local agreement between the City of Spok&ity, of Spokane Valley, Spokane
County, Spokane Regional Transportation Councibk&pe Transit Authority, and
WSDOT's Eastern Region. One of the goals of th& @R is to provide traveler
information to the public to assist with trip plang.

Prior to this project, the only Internet-based seuor travel information in the
Spokane area was the WSDOT travel information viebsi provides information on
incidents, construction, and weather-related rdaesuces as well as CCTV camera
images for the entire WSDOT Eastern Region. The&®no website that provided

specific information for the Spokane area.

Project Description

The objective of this project was to develop a itelthat served as a one-stop
shop for traveler information that covered prima8pokane County. Data from the
Spokane area traffic management system are combitiediata from WSDOT’s
Condition Acquisition and Reporting System (CARS)&/SDOT’s CCTV camera
images to produce the travel information Web pagev{.srtmc.org). A screen shot of
the Web page is shown in Figure 10. The webssgplays a color-coded congestion map
(Traffic Flow Map) that covers approximately 20 esilof 1-90 through Spokane. It also
displays icons that indicate incident, constructmmweather-related closures (linked to
text boxes with more detailed information), CCTVaiges, and current messages on a
VMS on 1-90. No data are currently provided frdme hetwork of RWIS in the area.
Weather-related road condition messages that aeeeehinto CARS are also displayed
on this website.

The new Web page has links to the partner agendied pages.
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Figure 10. Spokane Regional Transportation, Constretion and Weather Website

Architecture and Sandards

The Spokane regional ITS architecture and ITS Implatation Plan were
developed in May 2000,given a minor update in 2090, and completely updated in
March 2007. The ITS architecture reflects the stagding regional interest in
cooperatively managing transportation and sharatg.d

The following ITS architecture market packagesrapresented in this project:

» Traffic Information Dissemination (ATMS 06)

The only ITS standard used on this project was which was used for the Web

page.

System Usage and Benefits

About 150 users visit the system each day. Marili@de are repeat visitors.
Many are directed to the site from the Spokane ae@aspaper website. There has been
little feedback from the public.
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The system was designed to keep data entry to ianomim. The TMC operators
do not have to enter incident or closure data@A®RS and then enter the same data into
the SRTMC database for display on the website. deita are entered into CARS, and
then a consultant-developed “Active Push” appla@asends the data to the SRTMC

website.

I nstitutional and Technical Issues

The major technical problem with the website isltduk of arterial data. Only
about a dozen arterial system detectors in the @pohrea can provide arterial speed
data. This is not enough coverage to provide gotatial travel information.

In addition, there is a delay from the time thairasident is first entered into the
system to the time that it is displayed on the websThis delay can be as long as four
minutes. Given that the duration of congestiothanSpokane area can be relatively
short (less than an hour), a four-minute reportialgy is significant.

The project managers think that the website loakasability need to be
improved. A traffic management system consultingieeering firm developed the
website and the SRTMC Board approved the designveder, the Board consists of
engineers who lack training in website design. sehimvolved with the project sought
feedback on the website from non-technical famigmmbers and friends but thought that
it would have been useful to conduct a focus gmupsability testing on the website.
Using some unspent project funds, the SRTMC isrpranto hire a Web developer to
make improvements to the website.

Multi-jurisdictional projects can take longer topfament than projects involving
just one agency because of the need to reach carsbafore anything is implemented.
In general, the project managers think that theebisrto the public of thinking and
operating regionally are worth the extra effortttisanecessary. To help simplify and
speed the process of putting content on the wehk#eSRTMC is developing a content
management system. That will allow individual ages to manage their own content
(arterial traffic data or incident data, for exaejpbut it will have the correct appearance
and format when it is sent to the SRTMC to be plame the website. No time or staff

resources will be needed to reformat the datategmte them into the website.
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4.14: ITS Earmark Project: Alpowa Summit Winter Traveler Information System,
Federal Aid No. ITS-2002(032)

Background
A 29-mile section of SR 12 links Pomeroy and Clerksn the southeast corner

of Washington State. The roadway generally ruress\alley, but about midway between
these two towns it rises to an elevation of 2,488 &t Alpowa Summit. (Figure 11
shows the project location.) Motorists may expereesafe driving conditions while in
the valley and then experience high winds, icy spathd fog at the Summit. WSDOT'’s
South Central Region used two flip signs, one ahegproach, to inform motorists of
conditions, specifically any tire chain requirengen¥When a warning message was
required, a maintenance worker had to travel tasitgeand flip the sign so that it
displayed the proper message. Only two messageeshwere available: chains required
or no message. A road weather information stgfRMIS) and CCTV camera had been
installed previously at the Summit. The region tedrto have more message flexibility
and wanted to eliminate the need for someone welita the Summit to activate the

signs.

Project Description

Two variable message signs (VMS) were installetherapproaches to Alpowa
Summit, one in each direction. The signs are otlett by software at the region TMC
in Union Gap, Washington. The region uses a conmeations link offered by a satellite
Internet provider to control the signs. Operatans see the data on road and atmospheric
conditions that are collected by the RWIS and daseove the CCTV camera images
from the Summit. They use this information, aslaslinput from Maintenance

personnel, to decide on the appropriate messagjeptay on the sign.

Architecture and Sandards

The following ITS architecture market packagesrapresented in this project:
» Traffic Information Dissemination (ATMS 06)
* Early Warning System (EM 07)

NTCIP 1201 and 1203 were used for the project.
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Figure 11. Alpowa Summit Winter Traveler Informati on System

System Usage and Benefits

It was estimated that winter usage would be thrdewr times per week. In
addition, the system can be used as to indicafenaer Alert. WSDOT personnel

located at the region TMC at Union Gap operatesgiseem. WSDOT maintenance
personnel maintain the system.
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I nstitutional and Technical Issues

The completion of the project was delayed by apipnakely one year. Staff
turnover was responsible for some of that deldye person hired to design the project
resigned from WSDOT after working for a little ovare month on the project.

There were also delays in getting the project athezt for bids from contractors.
The project was going to be advertised as parh&ract to install a weigh-in-motion
system at the Plymouth Weigh Station. Just padhé advertisement for bids, the
WSDOT Project Engineer’s office found out that Alpowa Summit project was
partially funded with federal funds. It immediatelropped the Alpowa Summit work
from its project. The fear was that the additiqmegber work required to meet federal
requirements would complicate and delay the weigha project.

The Alpowa Summit project then had to be assignexhbther Project Engineer
to manage the sign installation contract. (Thesigare purchased with a statewide
procurement contract for VMS.) In addition to dehay the project, this reassignment
turned out to be expensive. Costs for project dmntation and inspection of the work
in the field were very high. Although no cost auers occurred, the budget was barely
adequate to cover these costs.

The project manager recommended that the state pfid&irement contract be
changed in the future to include installation. fEhis a state procurement contract for
RWIS, which gives an agency the option to purclasiethe RWIS or to include
installation in the purchase price. It may nofdssible to include installation in VMS
procurement contracts because of the variety of \g8s and installation locations.

The problems experienced in getting this projetiveeed illustrate the problems
described in section 3.2 Lessons Learned Summaigecoing the deployment of low
cost ITS projects.

A technical problem that arose once the systemopasgational involved
communication with the signs over the availableghbne infrastructure. Old telephone
lines are susceptible to signal “noise” that causemectivity problems. These don’t
affect voice communication, but they can disrupttitansmission of the data necessary
for sign control. Region personnel have now swéttto a satellite Internet provider for

communications. The cost to install a small sietlish on the sign was less than the
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cost of running conduit and a telephone line tosiiga. The monthly charge is slightly

more, but the bandwidth available is much higher.
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APPENDIX A: INTERVIEW SCRIPT

INTRODUCTION

*Brief introduction:

*Just as background, the information that we’rdngehg is part of an evaluation
of five ATIS-related ITS earmark projects around thate, of which the __ traveler
information project is one. We have two objectiv€eis to develop an understanding
of ATIS issues for all project stages, includingming, design, implementation, O&M,
and agency or institutional issues, and try to igvguidelines and lessons learned that
would be useful for future ATIS-related projec®econd we're reviewing the results of
all these ATIS-related ITS earmark projects arotlnedstate, with the goal of developing
a standardized method of evaluating the benefiteagtler information in a way that

might also provide useful inputs to the state jpiyg@rogramming and funding processes.

We would like to get your perspective on the depeient and operations of the
ATIS enhancements for the .

Do you have any questions for us before we getestar
Project background

System features

System operations

System usefulness

Public response

Project management

G mmoow >

Lessons learned
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A. Project Background: (Why was the project developed?)

First, could you describe your position, and natfrgour involvement in the

development of this traveler information system?

What were the primary issues that originally progajthe development of this
project, and what were the primary objectives thatsystem was designed to achieve?

a.

b.

C.

Were there any other participants in this projeesides WSDOT (public and
private sector, e.g., WSDOT, city, chamber of coma®eother state agencies,
contractors):

What were their roles in the project (build, operabaintain, advise, etc.)

Approximate cost breakdown (design, constructiofM)

B. System Features:(What was the original plan, and what was eventualilt?)

PLANNED:

Next, we want to just review the system features were originally planned, and
which were built:

In the_originalconcept for this project, what were the primarstegn functions

and physical components (ITS hardware and softveare other components):

A-2



BUILT:
What system components were eventually built:

a.

(During the design and construction process, weyeoathe principal system
components modified, removed, or added compar#éuktoriginal design? Or did the

basic design remain unchanged?)

C. System Operating Process(How, and how well, does the system function)

SKIP IF NO INFO:

First, we have some questions about how the systesitypically used, e.g.,

(Alternatively: Could you describe how the system was designed to be used, e.g.,)

What is the decision making process for postingatipd infovia VMS or HAR:
To start: what is the nature of the monitoring psx

(sequence of events that leads to posting info)
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what personnel are involved, your role

what types of situations or data tend to initidie process of
sending traveler info (VMS and HAR)

how frequently does monitoring take place (periaiconstant)
What is the decision-making flow; who makes thé @alposting
threshold for determining that you should send V¥R traveler info

(length of delay, type of events, queues)

how long does decision-making process usually take
what type of information is posted (queues, waiieti schedule change

advisories) Other, e.g., incidents?

How frequently is the system used?
When is the system typically used (year-round, lgighasonal variations)?

Do variations affect system staffing?

What types of posted data are or can be routirrelyiveed (message content, time

stamps, system status/down time)?
Are the VMS and HAR messages usually logged?

Describe the level of O&M effort required to supipibre system.

(Who has responsibilities, level of staffing req’d)

How are the new systems integrated with existirf§ ifffrastructure or
information sources, e.g., existing ATIS device§SDOT Regional office, etc.?

Has system use changed over time since the ideéglloyment, e.g., in terms of
Usage:
Frequency of use
Types of information given to travelers

Process:
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Type of data that you monitor
Level of staff effort for O&M

Were there any unexpected technical performaeselts, either good or bad, in

terms of:
TECHNICAL
a. The functionality of the system

b. Technical performance of the hardware components

O&M
c. O&M issues

COORDINATION AND STAFFING
d. Coordination between agency partners

e. Unexpected staffing requirements or other sigfssues

Do you interact with other local agencies?

Overall, what is your level of satisfaction witltkaical system performance

terms of
Equipment:
reliability
Infrastructure locations (usefulness to travedsryell as maintenance
access)

Ease of use for the operator (WSDOT, etc.):
Information flow (e.g., does the system/processnfdetection to posting
of info, facilitate a timely response)

Quality of the traveler information:

A-5



Message accuracy (sufficient sources to make isidag

Message timeliness (e.g., does the system fdeilitaely response)

Does the completed project meet the original tesdirgpecifications?

Are there any notable strengths, weaknesses dations of the resulting system

(either the technology and the organizational atgons)?

D. System Usefulness and Project ObjectivegDoes the system meet its

transportation objectives?)

To what extent has the system met its originalahjes (from question 1)

a. transportation

b. organizational

c. other

Changes in traveler behavior, either measurable lagtterm, or individual
examples

Have there been any noticeable changes in trabelevior or traffic patterns
since the system was implemented? If so, whatki(elg., reduced demand during

congestion, shift in demand to alternate routeanghs in tourism levels)

Were there any unexpected transportation effeitteeregood or bad:

a. transportation

b. organizational
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c. other

Usefulness within WSDOT? Vs. public benefit?

E. Response from the Public and Others(What is the response to the project?)

What type of feedback, if any, have you receiveghrding the performance or

usefulness of the system:

a. From the public
b. From other public agencies
C. Any other groups

Have there been any specific lessons learned,amges made, as a result of this

feedback?

F. Project Management: (How successful was the project implementation @se@)

During the planning, design, and construction phasere there any unexpected

technical or project management issues or eveititgreood or bad, related to

a. Technical implementation
b. Relationships with the contractor
C. Coordination between agency partners
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Did any of those issues eventually affect

a. Project scope (functions, devices)
b. Project budget

C. Schedule

If so, how?

Was the project completed according to the origschledule and budget?

(Estimated and actual completion dates)

If not, what were the principal sources of scheduld budget changes?

G. Lessons Learned:

This project

In hindsight, is there anything you would have ddierently for your project,

or suggestions you would recommend for future tsjef this type, in terms of:

(ITEMIZE)

a. System functionality that was implemented

b System technology or vendor choices that werdema
c Project management or agency coordination

d. O&M logistics or division of responsibilities

e Anything else?
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Other projects
Are there any suggestions you would offer to amageonsidering a similar type

and scale of ATIS project in the future:

f. System functionality

g. System technology or vendor choices

h. Project management or agency coordination
I. O&M logistics

J- Anything else?

Any other general comments about the project?

For follow-up questions, is there anyone else ybatwould recommend we talk

with about the project?
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APPENDIX B: LESSONS LEARNED WRITE-UPS

Statewide ITS Architecture and Communications Plan
Highway Performance Monitoring

Traveler Information System Expansion

SR 821Yakima Corridor Communications Safety Project
Yakima County Adverse Weather Operations

Tacoma Interagency Communications Coordination
Port of Tacoma Trucker Notification System

South Puget Sound Operational Improvements
Spokane Regional Data Warehouse

US 2 Stevens Pass Variable Speed Limit System

[-90 Truck/Wind Warning System

Whatcom Regional ITS Fiber Optic Integration

Spokane Regional Transportation, Construction aedtWér Website
Alpowa Summit Winter Traveler Information System
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Lesson Title: Statewide or regional ITS planshaectures, and communications plans
are valuable components of an ITS program.

ITS Earmark Project: Statewide ITS Architecturd &ommunications Plan, Federal
Aid No. ITS-2002(042)

Date Reported: April 2007
Location: Washington State, USA
Background

The statewide ITS architecture project was develdpeover areas of the state not
already covered under existing regional ITS archites. The following areas had
regional ITS architectures before this project:

» The greater Seattle metropolitan area, consistidrm, Kitsap, Pierce and
Snohomish counties. The Puget Sound Regional Clof8RC),the metropolitan
planning organization (MPO) for this area, led #ifi®rt.

» Spokane County. The Spokane Regional Transport&twamcil, the MPO for
this area, led this effort.

» Clark County, which includes Vancouver, Washingtdinis effort was led by the
region’s MPO, the Southwest Washington Regionah3jpartation Council.

» Thurston County, which includes the Olympia ar&éaurston County abuts
Pierce’s County’s southern border and includesthghern Puget Sound
shoreline, which is not covered by the PSRC'’s plagefforts. This effort was
led by the region’s MPO, the Thurston Regional Riag Council.

* Whatcom County which is the county that abuts Catsasbuthern border in
British Columbia. This effort was led by the regi@MPO, the Whatcom
Council of Governments.

While these urban area ITS architectures providedagce for the majority of

Washington State’s ITS projects and expendituiieS,deployments were also being
planned for vast, rural areas of the state notreavby these architectures. Systems to be
deployed included weigh-in-motion sensors instalié@re trucks carrying farm products
access state highways, road/weather informatidirostaon highways in areas where bad
weather often creates hazardous travel conditemms traveler information delivery
systems such as highway advisory radio or variat@ssage signs. These needed to be
covered by an ITS architecture in order to be lelegfor federal funds. In addition to
producing a statewide ITS architecture, this pitogggo produced ITS architectures for
WSDOT's North Central and South Central Regions.

The extensive ITS deployments in the state’s udyaas increased the need for
communications bandwidth. In addition, the exteasural deployments mentioned
above required innovative and often expensive comecations systems to make them
function. The need for a comprehensive commurnatplan that could coordinate the



needs of the Washington State Department of Trategpm’s (WSDOT) urban and rural
regions became apparent.

Lesson Learned

While it often isn’t possible to follow a well defed, sequential process when
building a statewide or regional ITS program, eually time and resources
should be devoted to “housekeeping,” i.e., develg@in ITS architecture, ITS
plans, communications plans, and ITS implementailan.

Other Lessons

Take a flexible approach to developing ITS architexs. The need to meet
federal requirements specifying that ITS projesinig federal funds must
conform to the national and regional ITS architee$thas caused MPOs to take
the lead in implementing ITS architectures in Wagton State’s urban areas.
These agencies are responsible for transportalésming and certifying
compliance with federal regulations. In the runadas of the state, where ITS
deployments are less extensive and are primarpiogled on major (state)
roadways, WSDOT needed to lead the ITS architeetfiiogt.

Look for ways to ease the burden of regulationagencies with fewer resources.
Having a statewide ITS architecture in place sakecities, counties, and
regional transportation planning organizations (R§Pfrom Washington State’s
rural areas from having to delay their ITS projectsil many, individual ITS
architecture efforts had been completed. Incidgnthere was no funding
source for these local efforts, so it would haverbeecessary to use scarce
project funds to develop such architectures.

Utilize local working relationships when trying gather and disseminate
information. Coordinate with stakeholders earlg aften. WSDOT’s regional
offices were asked to host these meetings and el@diich local agencies to
invite. The regions used their local contactsrtsuee a good turnout at the
stakeholder meetings. These stakeholder meetiags avgood opportunity to
gather information on ITS deployments planned lgyrtival counties and smaller
cities in the regions and a good opportunity tesdme ITS outreach. Many
agency personnel had little knowledge of the natlidiS program and the state’s
extensive ITS program.

Sometimes the best option is to create a comnottégsk force to study things
some more. Improving WSDOT statewide communicatiamd solving all of the
existing problems was a big task. It was madedripg a change in the scope of
work that expanded the study to include all of WSDéhiterprise
communications requirements rather than just Iffeirements. The result of the
study was a series of recommendations that reqonwaeexisting funding sources
and organizational changes to implement. An imeletation task force was
formed to carry out the changes and conduct furthere detailed studies.
Sometimes that’s the best thing can be done tbafanocess to solve complex
problems.



Lesson Title: Data from a variety of intelligerdnisportation systems used for traffic
management applications can be made available sefdldor planning, research, and
other applications.

ITS Earmark Project: Highway Performance MonitgriRederal Aid No. ITS-
2002(019)

Date Reported: April 2007
Location: Washington State, USA
Background

The Washington State Department of Transportaié8DOT) currently deploys a
variety of intelligent transportation systems (IT3hese systems routinely include the
deployment of data collection sensors. The ddtaated are then used in near-real time
to make a variety of traffic management decisioB®rage and analysis of these data
allow evaluation of the performance of these ITSwall as improved management
decisions based on analysis of the archived data.

Data collected by ITS deployments can often beuli$ef other, non-traffic

management, purposes within both WSDOT and its\pattansportation agencies in the
state. Consequently, the collection, storageienedl, analysis, and reporting of data
collected by ITS have considerable potential vatuihe state. In order to make those
data useful they must be aggregated and summanizechore traditional engineering
statistics. In addition, mechanisms must exigtlimv users to determine what data are
available and to provide access to those data.

This project was designed to help WSDOT exploreghees involved in storing,
analyzing, using, and reporting ITS data relatetlaffic system performance. It created
three Web-accessible, ITS-related databases aetlithose databases through the
spatial identifiers stored in WSDOT’s geographimrmation system (GIS).

The databases created are the CVISN truck tag atsathe Average Car Occupancy
database and the Summary FLOW database, whichde®eaiccess to summary statistics
from WSDOT's Seattle area freeway management sy&tated the FLOW system.)

Summary statistics that could be useful to a raig§SDOT staff were developed from
each of these databases. All three databasesa@sséle through an online, map-based
interface based on WSDOT’s maps and linear refanrgraystem. The URL is
http://trac29.trac.washington.edu/tracmap/mapserver




Lessons Learned

* The primary goal of every archive should be to supthe traffic management
decisions that the ITS supplying the data are aedrto improve. The data
collected for real-time management are often vieilg-grained. To derive
meaningful performance statistics, they must beegged, filtered, and
summarized into more widely used performance ngtri¢ontinued storage of
performance metrics can then grow over time, alhgwhe analysis of archived
data to describe

o trends that are occurring in system performance

o the impacts of system management policies

o0 the success or failure of specific treatmentsiaggb make the
transportation system function more efficiently.

* Mechanisms must exist to allow users to easilyrd@tee what data are available
and to provide access to those data at a usetll dédetail.

0 The usability of the database program often deteemhow useful the
database is. As databases, and the programdltvaiuaers to manipulate
them, become easier to use, fewer requests folagateceived because
users are able to retrieve the data themselves.
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Lesson Title: Fiber connections between TMCs eax to improved operations and
travel information.

ITS Earmark Project: Traveler Information Systerp&nsion, Federal Aid No. ITS-
2002(037)

Date Reported: April 2007
Location: Washington State, USA
Background

The Washington State Department of Transportat®é8DOT) operates two traffic
management centers (TMCSs) in the Puget Sound amean the Seattle area (Shoreline)
and one in the Tacoma area (Parkland). The TME€slap in two different
administrative regions: the Seattle TMC is in trmtNwest Region, and the Tacoma
TMC is in the Olympic Region. Because of this, i deployments in the area
between Seattle and Tacoma were not well aligi@ae reason for this is that the
majority of ITS deployments are included in convem&l roadway projects, often
resulting in gaps in ITS device coverage. Many catentrips cross the boundary
between the DOT regions (the King-Pierce County isithe boundary), and there is a
need for traveler information in this area. Thieralso a need for devices to help both
regions cooperatively monitor and manage majodenais in this area.

The goal of this project was to connect the two V@8Degions and provide a seamless
advanced traveler information system (ATIS) for éinea between Seattle and Tacoma.
The project extended the fiber optic communicatioaskbone, along with freeway
management system devices (vehicle detection, raatpers, and surveillance cameras),
to cover a 3-mile gap in the southern part of tloetiNvest Region. The Olympic Region
used other funding to extend its fiber system Zmib the north so that they both
reached the county line, where they were connected.

The following operations were integrated with tpisject:

* The two TMCs have direct access to each other's\C&imeras and highway
advisory radio systems. This has been helpfulanaging incidents that have
occurred in one region and affected traffic in dtieer.

* The interconnection allows direct monitoring of #tatus of each TMCs systems
and quick information exchange during the managemwieincidents.

» Travel information is now seamless between theoregi The existing gap in
CCTV camera coverage has been filled. Loop detelztta from the two regions
can now be combined to provide travel times fossfegion trips. The major
TV stations that show video images from the NortiwRegion’s system can now
also show video from the Olympic Region’s Taconmeaarameras.
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Lesson Learned

The exchange of data between TMCs can result tetbaiordination of
incidents, more interaction because device corgrshhared, and seamless travel
information.

Other Lessons

Specifications for the installation of fiber optiable should be written without
designating the method of installation. Theredsvay to predict which method
will be the cheapest. This is especially truegtineating overall costs for lighted
fiber. It may be cheaper to install conduit byngsa particular method but more
expensive overall when the costs to pull the fdrerincluded.

The timing of an ITS installation may be cruci#il'S installed prior to major
roadway construction can be used to mitigate coastm impacts. However,
information on the location of the fiber must bepded to roadway designers
and construction personnel so that they can avaagdje to the fiber.

Install the maximum amount of conduit and fibert titee budget will allow.
Other agencies will eventually want to be connetbetthe fiber in order to share
information. Additional devices will need to bedad to the fiber system,
increasing the demand for bandwidth.



Lesson Title: ITS projects need local supportedicated project manager, adequate
staff, and defined roles for each participatingreyejust like other transportation
projects.

ITS Earmark Project: SR 821 Yakima Corridor Comroations Safety Project, Federal
Aid No. ITS-9853(001)

Date Reported: April 2007
Location: Washington State, USA
Background

SR 821 is a 25-mile-long stretch of two-lane rdaat tvinds through a scenic canyon cut
by the Yakima River in central Washington, eaghef Cascade Mountains. The
roadway was selected as one of the first Highwdgt$$&orridor project locations in the
state because of its accident history. Highwagtgatorridor projects involve a multi-
agency approach to applying the “3 Es"—EducatiarfpEcement, and Engineering —to
implement low-cost traffic operations solutionstdety problems.

A unique feature of the SR 821 corridor was th& laficcommunications infrastructure in
the canyon. Landline phone service was availailé¢he first 1 mile on the north end of
the corridor and for 5 miles on the south end. y@nb establishments existed within the
central part of the corridor, and only one of thbad landline phone service that was
provided by phone lines coming over the canyon riffhen accidents or emergencies
occurred (either highway accidents or recreatiacaldents involving use of the river),
people were unable to call for help without driviogeither end of the corridor. The drive
to find a telephone would use up most of the irgyserson’s “Golden Hour” (the first
hour after a victim’s injury during which, if he she receives assistance, chances of
survival are greatly increased). In addition, fretponder emergency crews were unable
to communicate with each other or their dispatchdige in the canyon, and WSDOT
experienced dead spots in its communications.

The goal of this project was to improve safetyhie R 821 corridor by improving
communications. The project installed two full-npavariable message signs on 1-82,
which connects to SR 821 at either end, to enaatéctto be diverted to or from SR 821
depending on conditions. Six solar-powered, catlototorist aid call boxes

were also installed (at high usage areas suchaddmches and campgrounds), and
new communications facilities were installed on lstash Ridge and Mt. Baldy to
improve WSDOT and first responder communicatiofRgnding was also provided to
develop a WSDOT traffic management center at U@ap (near Yakima) to manage the
corridor devices and coordinate incident respongkis area.



Primary Lessons Learned

Provide a dedicated project manager for any compieject to keep the project
on schedule and within budget. This is most imgrarivhen other agencies and
public services are involved.

Devote adequate resources to accomplish a prdpsifys will occur if existing
operations staff has to take on design and congiruwork that they can only
accomplish as time permits.

For multi-agency projects, clearly define the raesl responsibilities of each
agency. This is especially important when workivith agencies that are not
usually involved in transportation projects. Makee all parties are working
toward the same objectives.

Other Lessons

Anticipate problems when agency staff lack expegein ITS, communications
systems design, or any other type of non-tradititmasportation project. Items
such as variable message sign procurement, rastiensyprocurement, call box
installation, and radio site property leases wilpaesent significant problems for
inexperienced staff (as well as many experiencaif) st

Having State Procurement Contracts in place ford@@pment such as variable
message signs is important in reducing project tielays and simplifying the
process.

Make sure that projects are developed with ownprahthe local level by using
input from those who will have to design, buildeogte, and maintain the new
systems.

Flexibility of the scope is important. This prdjeeas originally scoped to put
many call boxes through the corridor. When this @atermined to be extremely
expensive (because of communications issues) arasnmportant because of
the increased availability of personal cell phortles,flexibility in the Earmark to
spend the money on communications for emergeneycegoroviders was very
helpful.
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Lesson Title: Time spent up front defining whatyatem should do and how it is
expected to perform will save time and money inltimg run.

ITS Earmark Projects:
* Yakima County Adverse Weather Operations, FedeihN®. ITS-2002(019)
* Yakima County Adverse Weather System, Federal AdINS-2003(054)
» Yakima County Adverse Weather Monitoring Systenmage 2, Federal Aid No.
ITS-2004(054)

Date Reported: April 2007
Location: Washington State, USA
Background

Yakima County is a large area with diverse tereaid severe winter weather. The
county wanted to improve its ability to keep itads passable in the winter. It was
particularly concerned about the safety of schagkls using county roads in winter.
Another problem, particularly for trucks, was iaetbe steep grade of the Naches-Tieton
Road. Flooding during the spring and summer assed roadway problems.

These projects were proposed to help make bettenfusounty maintenance resources,
particularly those for snow and ice control. Thoermty wanted to use more deicing
chemical treatment, and to do that it needed aditj and more detailed, winter weather
information. In addition, the county wanted toad® winter traveler information to the
public.

The first two of these projects installed fiberiomiommunications equipment, deployed
eight road and weather information stations (RWé8y integrated the data from the
RWIS into the Washington State Department of Trartggion’s (WSDOT) regional
server. In addition, the county contracted forrbyalyic modeling services in an attempt
to provide warning of flash floods that could atfeounty roads. The third project
installed a system consisting of an RWIS with a-mwasive, infrared and laser
pavement sensor and a variable message sign (VM@edNaches-Tieton Road. When
the pavement sensor detects ice on the roadwegniacts the pager of the County
Maintenance Supervisor for this area. A messadjeating the need for trucks to use
chains on the steep grade is recommended, andipfe\isor can confirm or reject the
message. If the message is confirmed, it is auioaily displayed on the VMS. A
closed circuit TV camera on the RWIS can be usemidirm that the correct message is
displayed on the sign. In addition, the countyahed its own RWIS server, which
operates independently from the WSDOT server, giogithe county with a more
reliable system.
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Lesson Learned

Even if a system is assembled from off-the-shetfigonents, more time than
expected will still be required to research equiptevailability and operation.
Make sure an adequate amount of time is budgetecb&t with vendors, define
how a system should operate, and how it will besetgd to perform. Allocate
enough time for inspection to ensure that the featwork as expected.

Other Lessons

Reliability is important for any information systeimat provides critical
information. Some RWIS were originally installedrural areas with poor
guality power. Poor quality power can cause thel®W crash, requiring
maintenance personnel to make a trip to the devite installation of an
uninterruptible power supply (UPS) to filter thews improved reliability a great
deal.

Learn from others who have already installed tiyses of systems. The county
looked at the WSDOT mountain pass cameras anaeéailhat the view wasn't
very useful at night. In order for the county vade be useful to school officials
trying to decide in the very early morning whettemstall chains on school
buses, a good view of the road conditions wascatitso the county included
illumination wherever it installed cameras.

Each agency may not get equal treatment when researe shared. Server
problems during critical times would cause the W3Dx@rver to lose the data
from the county RWIS but not the WSDOT RWIS. Toeinty eventually
purchased a server to store its own data.
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Lesson Title: ITS projects often require contrasterith special skills, but it isn’t
possible to hire those contractors if the contimabt properly written.

ITS Earmark Project: Tacoma Interagency CommuiticatCoordination (Gravelly
Lake to 49' St. Fiber Optic Cable Installation), Federal Aid.NTS-2002(031)

Date Reported: April 2007
Location: Washington State, USA
Background

Communications with existing field devices (detest@losed circuit TV cameras,
variable message signs, and highway advisory raxtid)5 through the Tacoma area had
been accomplished with a combination of analogiaignicrowave, city-owned fiber
optic cable, and telephone lines.

The phone lines and the microwave system wereiabtel However, the limited
capacity of these systems made it difficult to catmew devices to the system. The
limited capacity also prevented sharing traffiommhation with local agencies.

This project installed a fiber optic communicati@ystem along I-5 from the Gravelly
Lake interchange to 49Street in Tacoma, Washington. It connected exgsiield
devices to the fiber and installed additional ctbsecuit TV cameras and vehicle
detectors.

Lesson Learned
* ITS projects often require contractors with spesidlls, but it isn’t possible to
hire them if the contract is not properly writte®n a subsequent project,
language was added to the special provisions davadhe selection of a more
qualified contractor.

Other Lessons

* The installation of fiber optic communications gyas results in improvements in
all aspects of communications: increased bandwrdthyced operating and
maintenance costs, and improved picture and datityju

» Sharing fiber allows more fiber to be installed.

* Plan for future connections. At the time of thisjpct one agency said that it
didn’t want to be connected to the fiber. WSDOdezhthe fiber near that
agency but put extra, coiled fiber in the junctimox. At a later time the agency
requested to be connected to the fiber. WSDOTinseotly working to connect
it, which will be relatively inexpensive thanksftoresight and the coiled fiber.
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Lesson Title: Developing partnerships with locadagjes to install fiber may be a quick
and inexpensive way to get fiber capacity. Recogriiowever, that this often results in
a loss of control over the project, potentiallydegy to missed deadlines, cost overruns,
and poor workmanship.

ITS Earmark Project: Port of Tacoma Trucker Noéfion System, Federal Aid No.
ITS-2002 (039)

Date Reported: April 2007
Location: Washington State, USA
Background

Three freeway interchanges on I-5 in provide acte#ise Port of Tacoma. The most
direct one for southbound traffic the Port of TaeoRoad interchange. Approximately
300 feet from the southbound off-ramp intersectath the Port of Tacoma Road is a
railroad crossing. When long trains traverse tlossing, truck traffic backs up onto the
mainline of I-5, causing a safety problem. Thigjgct installed a system to monitor the
gueues on the ramp and alert approaching trucksd@n alternative route.

The project installed fiber optic communicationsiiggnent to link field devices in this
area to the traffic management center. It alstailesl an additional closed circuit TV
camera and a fixed message sign with flashing besait@t could be activated to tell
truckers to take an alternative route.

This project made it possible to change the exgdigld devices (detectors, variable
message signs, and closed circuit TV cameras) raombination of communications
systems (analog and digital microwave, city ownbdrf and telephone lines) to a more
reliable fiber optic communications system owned aperated by the Washington State
Department of Transportation (WSDOT).

Lesson Learned
» Itis usually best to install fiber in agency rigiftway by using agency personnel
or contractors. When that is not possible, it tnayvorth the effort to deal with
partners to get access to fiber.
Another Lesson
» ITS planners and designers need to be aware @igiecy’s capital improvement
program to avoid duplication of efforts. Shortfyea this project was completed,
a railroad over-crossing was constructed on Poflagbma road, eliminating the
delays caused by trains. As a result, the sigh flashing beacons was never
used.
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Lesson Title: The use of products with proven @aniance and reliability records is the
best way to ensure the completion of a projecime tind within budget.

ITS Earmark Project: South Puget Sound Operatilomatovement, Federal Aid No.
ITS-2002(030)

Date Reported: April 2007
Location: Washington State, USA
Background

Washington State’s capitol city, Olympia, is lochspproximately 60 miles south of
Seattle and 30 miles south of Tacoma. I-5 passesdgh Olympia, carrying both
commuter traffic and through-traffic traveling frgmoints south to both Seattle and
Tacoma. Heavy truck traffic also travels to andrfrime ports of Seattle and Tacoma on
I-5 in this area.

The Washington State Department of Transportatip¥¥'SDOT) Olympic Region had
almost no ability to monitor traffic or manage itbents on this section of I-5. A highway
advisory radio (HAR) station and a road/weatheorimfation station (RWIS) were the
only field devices in the area. The Olympic Redi@ific management center
communicated with these devices by telephone lines.

This project installed two closed circuit TV canmgeom I-5 in the Olympia area. It
connected the new cameras and the old devices @MRRWIS) to a new digital
microwave system that provided a communicatiorstiinthe Olympic region traffic
management center.

The closed circuit TV cameras provide travel infation to the public. They allow
visual verification of traffic conditions on theefway before the HAR is activated. The
camera images are used by the Washington Statd,Pdturston County Emergency
Services, and various WSDOT departments for emeygeanagement and incident
response. The digital microwave system improvesrnsanications and reduces cost by
eliminating telephone lines.

Lesson Learned
» The digital microwave product used for this projeeis new on the market and

did not perform as expected. The problems wenectad, but the project was
delayed and additional cost was incurred. Recegthat the use of products with
proven performance and reliability records is thsthvay to ensure the
completion of a project on time and within budgEkperiments with new
products should be conducted in small test deploysner as part of research
projects.
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Lesson Title: Consider proprietary, off-the-stslétems if they will markedly shorten
the time or reduce the cost of deployment. Make sufactor the cost of upgrades and
improvements and the responsiveness of the suppicethe analysis.

ITS Earmark Project: Spokane Regional Data Warstosederal Aid No. ITS-
2003(026)

Date Reported: April 2007
Location: Washington State, USA
Background

Six agencies in Spokane County in eastern Washirgtate have combined resources to
manage traffic. The six agencies are the Citypufkane, City of Spokane Valley,
Spokane County, Spokane Transit, the Spokane Ragioansportation Council

(SRTC), and the Washington State Department ofspamation (WSDOT). These
agencies use software supplied by a vendor to tgpthreir freeway management and
traffic signal systems.

The six agencies wanted to share and archive tlaefrden these management systems.
The software vendor also supplies a data manageamerarchiving system known as the
Performance Management System, or PeMS. This &fi@ak project purchased and
installed PeMS at the Spokane regional transportatianagement center.

At this time, the system contains data from raddectors that cover approximately 20
miles of the 1-90 freeway through the City of Spo&a The database contains speed,
volume, and lane occupancy data. No arterial traffynal data are in the system at this
time. While the system can archive raw arterighal data, it cannot provide summary
statistics. A PeMS module to do this is under tgyaent.

The system provides data that are currently usededict the effects of construction
closures. lItis also used to provide freeway peréoce measures for the Spokane area
as reported in the WSDOT Grey Notebook, a quarftyormance report WSDOT
issues to the governor and legislature by WSDOfe $RTC (the area metropolitan
planning organization) also use the data for modgbration.

Lesson Learned
* Recognize the costs and benefits associated vptb@ietary system. In this
case, the system purchased was an existing systetine buyers were aware of
its strengths and weaknesses. The fact that #tersycould be deployed almost
immediately after purchase was of primary imporéanBrobably because this
was an off-the-shelf system, it has proved to brg kabust, and the vendor has
been very responsive.
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Other Lessons

Populating data archive systems with data is ddtdifficult task, especially if it
requires agencies to use resources to add ddia ttatabase. Agencies are often
reluctant to participate in data sharing unlesyg tam see some value in doing so,
but, of course, there is no value until data aaglalle to be shared. Breaking
this circle of inaction is often difficult unlesschampion emerges.

There is a learning curve for unfamiliar softwaystems. Training staff and
potential users from other agencies is import&dtential users are less likely to
utilize data if they find the system complex anfficlilt to navigate.
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Lesson Title: ITS can solve problems in scenicistonic areas where major construction
is not possible. However, extra time must ofteratdéed to the schedule for obtaining
permits from resource or historic preservation agen

ITS Earmark Project: US 2 Stevens Pass Variabde&pimit System, Federal Aid No.
ITS-2003(062)

Date Reported: April 2007
Location: Washington State, USA
Background

US 2 is an east/west highway in central Washin&tate that traverses the Cascade
Mountains at Stevens Pass. A popular ski areatieagummit of the pass. The county
sheriff and the Washington State Patrol had beanezoed about the number of
speeding vehicles on the roadway in winter. Tlti®e of roadway across the pass
contains several locations with high accident rgtesarily during winter conditions.

This project installed one full-matrix VMS and eiglariable speed limit signs along a
23-mile long section of US 2. Two existing, fullatmx VMS were incorporated into the
system. A combination of microwave and fiber systevas installed to communicate
with the signs. Static signs indicating that tbadway section had an enforceable
variable speed limit were installed in both direns at the entrances to the section.

Speed limits are determined by assessing visilality pavement conditions. The
maximum speed is 60 mph, and the speed limit deesea increments of 10 mph to a
minimum of 30 mph when all vehicles except thosthWiwheel drive are required to
install chains.

Lesson Learned

* US 2is listed as a historic highway. It passesiubh a very scenic area,
particularly in the winter when the mountains arevg covered and in the fall
when the trees turn color. It passes through teed¢hee National Forest, so
permits from the U.S. Forest Service are needeiirfprovements to the
highway. In addition, because it is a historichiwgy, permits are needed from
the State Office of Archeology and Historic Presgion. Several ITS projects in
Washington State have experienced delays becaageate time was not
included in the schedule to obtain permits fromnages concerned with resource
conservation or historic preservation.

Another Lesson
* Providing communications to rural ITS devices isals a challenge. In this
project a combination of fiber and microwave systemas used. Although
unused conduit exists in part of this corridors iprivately owned, and project
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managers were unable to utilize it for this prajeBSticcess often depends on
making the right contacts.
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Lesson Title: A good team and cooperation can naat@mplex and difficult job look
easy.

ITS Earmark Project: 1-90 Truck/Wind Warning Systd-ederal Aid No. ITS-
2003(039)

Date Reported: April 2007
Location: Washington State, USA
Background

I-90 is the only east/west Interstate highway instAfagton. It crosses the Columbia
River at Vantage in central Washington. Therevsry steep downgrade for vehicles
heading westbound toward the bridge over the Coiarmiver. In addition, the river
canyon tends to concentrate high winds on the bridgking it difficult for trucks and
other high-sided vehicles to stay in their lanessgthe bridge. The Washington State
Department of Transportation (WSDOT) has identitieid site as a high accident
location.

Two systems were installed at this location. Owmscsts of loop detectors to measure
vehicle speeds and a piezo-electric detector &siflavehicles. A variable message sign
(VMS) was installed before a 50 mph curve at thiédoo of a steep, downhill section for
westbound traffic. When the system detects a ttiiakis traveling faster than 55 mph, a
message is displayed on the VMS warning the trhakthe advisory speed for this
section is 50 mph.

The other system consists of a road weather infoomatation (RWIS) with wind
detection components. This system also uses th8 Mstalled for downhill truck
warning. Two additional VMS were installed, one éastbound traffic on 1-90 and the
other for traffic on the SR 26 on-ramp to 1-90. &dlhgusts of 45 mph or sustained winds
of 35 mph are detected, high wind warning messagesdisplayed on these two VMS
and the westbound one that displays the truck spaecing. A ranking of message
display priority has been developed.

A combination of microwave and fiber provides conmications to the systems.

Lesson Learned

 WSDOT'’s North Central Region Traffic Office concedrzand managed this
project. ITS maintenance staff, IT support staffd radio communications staff
from the region were key contributors to the projethe team procured various
system components and integrated them into an tipeahsystem that promises
to improve motorist safety. They were not sure loowven if all of the
components were going to work together but thotiggita team of people with
the right skills and knowledge should be able tidoa successful system. One
key factor seemed to be that there were no tealtdisputes to resolve, and
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everyone involved was interested in making theesystvork. This included two
vendors who cooperated with the WSDOT personnekaicti other.
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Lesson Title: There are often many potential pasttigat can provide expertise, data, and
funding to expand and improve a project.

ITS Earmark Project: Whatcom Regional ITS Fibeti©mtegration, Federal Aid No.
ITS-2001(027)

Date Reported: April 2007

Location: Washington State, USA

Background

Bellingham is a city in Whatcom County in northverst Washington. It is located
approximately 90 miles north of Seattle and 20 sndeuth of the USA/Canada border.
This project accomplished the following tasks:

* It expanded a modest collection of fiber links iateystem of over 37 miles of
fiber that runs throughout the City of Bellingham.

* It upgraded a closed-loop, master controller-bastic signal system to a
central signal management system that communig@esserver over the fiber
network to signal controllers in the field. Fortgw signal controllers were
installed. A workstation tied directly to the serwas installed at the
Washington State Department of Transportation (W3Pi@affic management
center (TMC) so that both WSDOT and the city dagrs, monitor and revise
signal timing.

* Two closed circuit TV (CCTV) cameras with no managat software were
expanded into a system for the management of dveaieras covering
freeways, major arterials, downtown crime monitgriand water treatment
facility security.

The project partners were as follows:

* The Whatcom Transit Authority participated in tading of traffic signal
upgrades to allow the deployment of transit sigmedrity.

 WSDOT participated in the funding of improvemertsgersections that are
under WSDOT control and the integration of the WdCs.

» The Bellingham School District participated in thetallation of fiber to serve its
facilities.

» The Port of Bellingham participated in the instidla of fiber to serve port
facilities.

City traffic engineering personnel use the syste@CSI'V cameras to monitor city
arterials and are able to use the signal managesyst&im to adjust traffic signal timing.
Water treatment facility operators monitor the sigwf their facility by using the
CCTV cameras. Police officers use the system toitmoand record downtown crime
prevention cameras. WSDOT engineers can mongoastiming and their freeway
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CCTV cameras, and the camera images are sent WSOT Northwest Region TMC
in Seattle.

Lesson Learned

There are many potential partners that can prosxgertise, data, and funding to
expand and improve a project. It is often worih tiilme and effort to develop a
project that incorporates the goals of many pastndihese complicated projects
often accomplish much more than a mere “summirth@parts” would suggest.
By working together to plan, fund, and construpt@ject, agencies set the stage
for working together to operate the system.
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Lesson Title: Focus groups and usability testirggadten necessary to produce a good
travel information website.

ITS Earmark Project: Spokane Regional TransporatConstruction and Weather
Website, Federal Aid No. ITS-2002(018)

Date Reported: April 2007
Location: Washington State, USA
Background

The Spokane Regional Traffic Management Center (B®)Twas created as a regional
partnership to provide area-wide ITS coverage dupeak travel periods, to monitor and
respond to incidents, and to share data. The SRWMslCformed by an inter-local
agreement between the City of Spokane, City of Spekvalley, Spokane County,
Spokane Regional Transportation Council, Spokaaadit Authority, and WSDOT’s
Eastern Region. One of the goals of the SRTM® movide traveler information to the
public to assist with trip planning.

Prior to this project, the only Internet-based seuor travel information in the Spokane
area was the WSDOT travel information websitgordivides information on incidents,
construction, and weather-related road closuregefisas CCTV camera images for the
entire WSDOT Eastern Region. There was no welisitieprovided specific information
for the Spokane area.

The objective of this project was to develop a itelthat served as a one-stop shop for
traveler information that covered primarily Spok&munty. Data from the Spokane area
traffic management system are combined with data WSDOT'’s Condition
Acquisition and Reporting System (CARS) and WSDQJGTV camera images to
produce the travel information Web page (www.srtrg). The website displays a
color-coded congestion map (Traffic Flow Map) tbavers approximately 24 miles of |-
90 through Spokane. It also displays icons thditate incident, construction, or
weather-related closures (linked to text boxes witire detailed information), CCTV
images, and current messages on a VMS on [-90ddtnare currently provided from
the network of RWIS in the area. Weather-relatetircondition messages that are
entered into CARS are also displayed on this websit

The new Web page has links to the partner agendied pages.

Lesson Learned
» A traffic management system consulting engineefinng developed the website,
and the SRTMC Board approved the design. HoweherBoard consists of
engineers who lack training in website design. sehimvolved with the project
sought feedback on the website from non-technarailfy members and friends
but thought that it would have been useful to cah@dufocus group or usability
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testing on the website. Using some unspent préjects, the SRTMC is
planning to hire a Web developer to make improvemtnthe website.

Another Lesson

* Multi-jurisdictional projects can take longer topfament than projects involving
just one agency because of the need to reach cursbafore anything is
implemented. In general, the project managerkthat the benefits to the
public of thinking and operating regionally are #othe extra effort that is
necessary. To help simplify and speed the praaiggstting content on the
website, the SRTMC is developing a content managesystem. That will
allow individual agencies to manage their own cohfarterial traffic data or
incident data, for example), but it will have therrect appearance and format
when it is sent to the SRTMC to be placed on thiesite. No time or staff
resources will be needed to reformat the datategmate them into the website.
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Lesson Title: New communications systems are bewgmost effective in rural areas
where existing systems are not suitable or unrgliab

ITS Earmark Project: Alpowa Summit Winter Travdigiormation System, Federal Aid
No. ITS-2002(032)

Date Reported: April 2007
Location: Washington State, USA
Background

A 29-mile section of SR 12 links Pomeroy and Clarykan the southeast corner of
Washington State. The roadway generally runsvallay, but about midway between
these two towns it rises to an elevation of 2,8 &t Alpowa Summit. Motorists may
experience safe driving conditions while in thdesabnd then experience high winds,
icy roads, and fog at the Summit. WSDOT’s Southt€2 Region used two flip signs,
one on each approach, to inform motorists of comit specifically any tire chain
requirements. When a warning message was reqain@aintenance worker had to
travel to the site and flip the sign so that ifptaged the proper message. Only two
message choices were available: chains requirad oressage. A road weather
information station (RWIS) and CCTV camera had hestalled previously at the
Summit. The region wanted to have more messagiiliey and wanted to eliminate
the need for someone to travel to the Summit tvatet the signs.

Two variable message signs (VMS) were installetherapproaches to Alpowa Summit,
one in each direction. The signs are controlleddfiware at the region TMC in Union
Gap, Washington. The region uses a communicaliok®ffered by a satellite Internet
provider to control the signs. Operators can Bealaita on road and atmospheric
conditions that are collected by the RWIS and daseove the CCTV camera images
from the Summit. They use this information, aslaelinput from maintenance
personnel, to decide on the appropriate messagjeptay on the sign.

Lesson Learned

» A technical problem that arose once the systemopasgational involved
communication with the signs over the availableghbne infrastructure. Old
telephone lines are susceptible to signal “noikat tauses connectivity
problems. These don'’t affect voice communicathort,they can disrupt the
transmission of the data necessary for sign canRelgion personnel have now
switched to a satellite Internet provider for conmigations. The cost to install a
small satellite dish on the sign was less tharctst of running conduit and a
telephone line to the sign. The monthly chargdightly more, but the
bandwidth available is much higher.
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